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ABSTRACT 


The simulation experiment described herein addresses the effects of structural flexibility 
on the dynamic characteristics of a generic family of aircraft. The simulation was performed 
using the NASA Langley Visual/Motion Simulator facility. The vehicle models were obtained 
as part of this research project. The simulation results include complete response data and 
subjective pilot ratings and comments and so allow a variety of analyses. The subjective 
ratings and analysis of the time histories indicate that increased flexibility can lead to 
increased tracking errors, degraded handling qualities, and changes in the frequency content of 
the pilot inputs. These results, furthermore, are significantly affected by the visual cues 
available to the pilot. 



APPENDICES 


Appendix 1 
Aerodynamic Data 


This appendix consists of the aerodynamic force and moment coefficients and 
generalized force and moment coefficients for the elastic vehicle model. These 
nondimensional coefficients are tabulated for various values of vehicle angle on attack, a in 
degrees. The coefficients that are tabulated correspond to the coefficients which appear in the 
table of aerodynamic forces and moments, Table 2 in Chapter 2. The values of the 
coefficients correspond to the forces and moments that occur for the geometry, mass and 
inertia, and flight condition of the baseline study vehicle. 



Table A.l - Aerodynamic Force Data 


ALPHA 



Cx8. 


- 0.0003 
- 0.0003 
- 0.0005 
- 0 . 

- 0 . 

- 0 . 

0 . 

0 . 
0.0001 
0.0001 


CxS, 


0.0042 

0.0032 

0.0027 

0.0024 

0.0016 

0.0012 

0.0018 

0.0018 

0.0016 

0.0012 




0.0006 


ALPHA 


Cyb, 



^ySuL 


C yriy 

-10 

1 

- 0.00020 

- 0.0006 

0.00292 

0.00128 

-0.0090 

nray 

-5 

■ 

- 0.00020 

- 0.0005 

0.00227 

0.00113 

- 0.0090 

BflTH 

0 

- 0.0110 

- 0.00020 

- 0.0005 

0.00187 

0.00103 

- 0.009 

- 0.016 

5 

- 0.0100 

- 0.00020 

- 0.0005 

0.00147 

0.00103 

- 0.009 

- 0.016 

7.5 

- 0.0100 

- 0.0020 

- 0.0004 

0.00157 

0.00103 

- 0.009 

- 0.016 

10 

- 0.0100 

- 0.00020 

- 0.0002 

0.00167 

0.00103 

- 0.009 

- 0.016 

12.5 

- 0.0100 

- 0.00016 

- 0.0003 

0.00177 

0.00103 

- 0.009 

- 0.016 

15 

- 0.0100 

- 0.00010 

- 0.0004 

0.00177 

0.00103 

- 0.009 

- 0.016 

17.5 

- 0.0090 

- 0.00007 

- 0.0004 

0.00177 

0.00103 

- 0.009 

- 0.016 

20 

- 0.0080 

0 

- 0.0003 

i 

0.00177 

i 

0.00103 

- 0.009 

- 

- 0.016 


ALPHA 


-10 

-5 

0 

5 

7.5 

10 

12.5 
15 

17.5 
20 


0.14 

- 0.09 

- 0.34 

- 0.60 

- 0.66 

- 0.66 

- 0.70 

.- 0.73 

- 0.73 

- 0.73 


0.0036 

0.0036 

0.0036 

0.0036 

0.0030 

0.0016 

0.0008 

0.0003 

0 

0 




- 0.0058 

- 0.0066 

- 0.0078 

- 0.0061 

- 0.0040 


- 0.0003 

- 0.0012 

- 0.0028 



- 0.0288 

- 0.0288 

- 0.0288 

- 0.0288 




- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 

- 0.0848 


^•zScv 


- 0.0016 
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Table A.2 - Aerodynamic Moment Data 









































Table A.2 - Aerodynamic Moment Data concluded 


ALPHA 




ALPHA 


HIM 


0.0023 


IlTlJ) 


LITu 


0.070 

0.060 

0.133 


0.0005 0.309 


.0052 
.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 


m 


-0.065 

0.055 

0.030 

0.025 

0.015 


-0.140 

-0.135 

-0.135 

-0.130 

-0.130 

-0.080 

-0.030 

-0.025 

-0.030 


0.00015 

0.00016 

0.00018 

0.00018 

0.00021 

0.00021 

0.00014 

0.00006 

0 


0.00016 

0.00013 

0.00012 

0.00012 

0.00007 

0.00003 

0.00008 

0.00009 

0.00003 


-0.00031 

-0.00031 

-0.00030 

-0.00030 

-0.00034 

-0.00032 

-0.00026 

-0.00026 

-0.00026 
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Table A. 3 - Aerodynamic Structural Data 


ALPHA 

~ -10 
-5 
0 
5 

7.5 
10 

12.5 
15 

17.5 
20 

ALPHA 

-10 
-5 
0 
5 

7.5 
10 

12.5 
15 

17.5 
20 

















6 




















7 


Appendix 2 
Structural Mode Data 


The control point locations and corresponding normalized structural deflections for the 
study vehicle are presented in this appendix. Figure A.l depicts the locations of the control 
points. Figure A.2 presents the sign conventions for the mode shapes and their deflections and 
slopes. The modal deflections are defined to be positive in the positive coordinate directions. 
They are normalized so that the deflection at the nose (i.e. fuselage station 0) is one foot. The 
structural coordinates are defined so that the x-axis lies along the longitudinal axis of the 
vehicle and is directed forward. The y-axis lies in the plane of the wings, is orthogonal to the 
x-axis and points out the right wing. The z-axis is orthogonal to the xy-plane and is directed 
downward. The origin of the xyz-coordinate system is at the center of mass of the aircraft. 

The deflections of the control points for the lowest frequency symmetric and 
antisymmetric modes are presented in the tables that follow. This mode shape data was used 
to obtain the mode shape plots presented in Figure 3 in Chapter 2. 
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MODE SHAPE SIGN CONVENTIONS 



Hi A generalized deflection (dimensionless) 


Figure A.2 - Mode Shape Sign Conventions 
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Tabic A.4 - Modal Data : Wing 



Fuselage 
Control Station 
Point 

(in.) 


509.0 

708.25 

907.25 

1106.8 

1306.0 

625.0 

795.25 

965.5 

1135.8 

1306.0 

740.0 

881.5 

1023.0 

1164.5 

1306.0 

858.0 

970.0 

1082.0 

1194.0 

1306.0 

963.0 

1052.5 

1142.0 

1231.5 

1321.0 

1053.0 

1135.2 

1217.5 

1299.8 

1382.0 

1147.0 

1220.8 

1294.5 

1368.2 

1442.0 

1242.0 

1307.4 

1372.8 

1438.1 

1503.5 

1339.0 

1395.8 

1452.5 

1509.2 

1566.0 

1434.0 

1482.5 

1531.5 

1580.2 

1629.0 



72.0 

72.0 

72.0 

120.0 
120.0 
120.0 
120.0 
120.0 
171.0 
171.0 
171.0 
171.0 

171.0 

225.0 
225.0 
225.0 
225.0 

225.0 

269.0 
269.0 
269.0 
269.0 

269.0 

313.0 
313.0 
313.0 
313.0 

313.0 

358.0 
358.0 
358.0 
358.0 

358.0 

403.0 
403.0 
403.0 
403.0 

403.0 

447.0 
447.0 
447.0 
447.0 
447.0 


Wing Deflections (ft.) | 

Symmetric 

Antisymmetric 

Mode 

Mode 

0.134767 

-0.00529188 

-0.138436 

-0.00511932 

-0.141176 

-0.00496657 

-0.0709361 

0.175614 

0.0143585 

0.470995 

-0.0953299 

-0.0155787 

-0.154605 

-0.0151372 

-0.124002 

-0.00717671 

-0.0587528 

0.718319 

0.0143585 

1.41295 

-0.188116 

0.711527 

-0.157258 

0.216667 

-0.101854 

-0.216821 

-0.0359900 

-0.00717671 

0.0400484 

-1.61333 

-0.182679 

0.412947 

-0.125595 

-0.227527 

-0.0686746 

-0.952831 

-0.0058470 

-2.02406 

0.0712297 

-3.58068 

-0.130195 

-0.352080 

-0.0807926 

-0.949884 

-0.0289801 

-1.79710 

0.0330662 

-2.97565 

0.107921 

-4.55961 

-0.0837392 

-1.07092 

-0.0341160 

-1.88686 

0.0233756 

-2.96850 

0.0927204 

-4.42628 

0.175921 

-6.30396 

-0.0248385 

-2.22464 

0.0298222 

-3.28454 

0.0928292 

-4.62097 

0.168843 

-6.34319 

0.256431 

-8.40589 

0.0501250 

-3.89604 

0.109710 

-5.19295 

0.178917 

-6.77517 

0.257035 

-8.62406 

0.339823 

-1.06203 

0.145596 

-6.19584 

0.211324 

-7.73575 

0.280700 

-9.39314 

0.354708 

-11.1836 

0.433277 

-13.0908 

0.264467 

-9.20502 

0.327487 

-10.7275 

0.392753 

-12.3092 

0.459351 

-13.9266 

0.525813 

-15.5401 
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Table A.5 - Modal Data : Fuselage, Tail 


Control 

Fuselage 

Station 

Butt 

Plane 

Fuselage Displacement (ft.) 



Point 

(in.) 

(in.) 

Symmetric 

Mode 

Antisymmetric 

Mode 

51 

72*0 

0.0 

1.00 

1.00 

52 

172.0 

0.0 

0.725128 

0.752280 

53 

272.0 

0.0 

0.444520 

0.500628 

54 

372.0 

0.0 

0.220083 

0.291652 

55 

472.0 

0.0 

0.0557356 

0.131140 

56 

572.0 

0.0 

-0.0556486 

0.0287140 

57 

672.0 

0.0 

-0.123779 

-0.0395304 

58 

772.0 

0.0 

-0.152392 

-0.0799198 

59 

872.0 

0.0 

-0.149516 

-0.106551 

60 

972.0 

0.0 

-0.121980 

-0.123343 

61 

1072.0 

0.0 

-0.0850331 

-0.136570 

62 

1172.0 

0.0 

-0.0435321 

-0.146232 

63 

1272.0 

0.0 

0.0124225 

-0.150222 

64 

1372.0 

0.0 

0.0476976 

-0.146850 

65 

1472.0 

0.0 

0.102925 

-0.133034 

66 

1572.0 

0.0 

0.182146 

-0.109942 

67 

1683.0 

0.0 

0.283587 

-0.0858145 


Control 

Point 

Fuselage 

Station 

(in.) 

Butt 

Plane 

(in.) 

Horizontal 

Tail Displacement (ft.) 

Symmetric 

Mode 

1 Antisymmetric 
Mode 

68 

1509.0 

2.6 

0.139051 

0.579749 

69 

1557.75 

2.6 

0.167729 

0.580116 

70 

1606.5 

2.6 

0.196390 

0.580502 

71 

1655.25 

2.6 

0.225057 

0.508069 

72 

1704.0 

2.6 

0.253724 

0.581237 

73 

1538.0 

7.0 

0.155290 

1.53797 

74 

1580.75 

7.0 

0.183866 

1.59169 

75 

1623.5 

7.0 

0.212379 

1.65005 

76 

1666.25 

7.0 

0.241100 

1.71845 

77 

1709.0 

7.0 

0.269892 

1.78918 

78 

1564.0 

11.2 

0.175834 

2.62599 

79 

1601.25 

11.2 

0.200924 

2.64232 

80 

1638.5 

11.2 

0.226280 

2.68232 

81 

1675.75 

11.2 

0.251626 

2.74309 

82 

1713.0 

11.2 

0.276976 

2.80618 

83 

1592.0 

15.6 

0.198652 

3.64985 

84 

1623.0 

15.6 

0.220458 

3.69440 

85 

1654.0 

15.6 

0.242372 

3.74502 

86 

1685.0 

15.6 

0.264412 

3.81121 

87 

1716.0 

15.6 

0.286702 

3.87768 

88 

1621.0 

20.1 

0.225144 

4.81932 

89 

1646.0 

20.1 

0.243351 

4.86860 

90 

1671.0 

20.1 

0.261732 

4.92077 

91 

1696.0 

20.1 

0.280271 

4.97623 

92 

1721.0 

20.1 

0.298967 

5.03478 

93 

1649.0 

24.6 

0.253577 

6.02821 

94 

1668.0 

24.6 

0.267826 

6.08184 

95 

1687.0 

24.6 

0.282179 

6.13875 

96 

1706.0 

24.6 

0.296624 

6.19836 

97 

1725.0 

24.6 

0.311216 

6.26058 
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Appendix 3 

SCAS Gain Schedules and Nonlinear Effects 

The gain schedules that were used in the stability and control augmentation systems for 
the study vehicle are presented in this appendix. Nonlinear properties and gearing effects in 
the control system are also presented here. Figures A.3 and A.4 depict the variation of the 
pitch SCAS gains K Me and K he with variations in flight condition (i.e. Mach number and 
altitude, respectively). Figure A.5 depicts the variation of the yaw SCAS gain K hv with 
variations in altitude. Figure A.6 presents the nonlinear relationship between longitudinal 
stick displacement and symmetric horizontal tail deflections. Figure A.7 presents the 
relationship between lateral stick displacement and spoiler deflections. Finally, Figure A. 8 
depicts the limits that are imposed on differential tail displacement due to commanded 
i symmetric tail displacement. 

t 


14 


ORIGINAL PAGE IS 
OF POOR QUALITY 







15 


ORIGINAL PAGE' IS 

OE POOR QUALITY 



HO J MM UWUNf G#A*M PAPl* SfttLMtWC 

ito « Jio otvi&iOHS MAiNfurr. mam. «ji«4 





16 



NO ] MM Sf Ml IN| G0APH PAPO SIMlINf INC 

|«0 X no Divisions MASS 03Jt* 

MAOC M# II. V A 





17 


ORIGINAL PAGE IS 
OF POOR QUALITY 






18 


ORIGINAL PAGE IS 
OF POOR QUALITY 



Figure A.7 - Pitch Axis Gearing Effects : 

Spoiler Surface Deflection vs. Stick Displacement 







19 ^ 

ORIGINAL PAGE IS 
QE POOR QUALITY 

i 









20 


Appendix 4 
Configuration Listings 


This appendix contains the specifications for the vehicle configurations that were studied 
in the simulation experiment. It also contains a chronological listing of the runs that were 
completed. The first table below presents the values for the dynamic parameters that were 
assigned to each configuration. These dynamic parameters specify the degree of flexibility in 
terms of the structural mode vibration frequencies ,,C0y and (D z , which correspond to the 
antisymmetric and symmetric modes, respectively. The parameters “ETAY” and “ETAZ” 
indicate whether or not the antisymmetric or symmetric modes, respectively, were 
implemented in the simulation. The dynamic parameters also indicate the control system 
status. The SCAS status is indicated by the parameter SCAS which takes on values of either 
ON or OFF, if ON the stability and control augmentation systems were enabled. The gain on 
pitch rate in the pitch SCAS, KQ, is also indicated since this parameter was varied throughout 
the experiment. The status of the phugoid augmentation controller (i.e. the “speed hold”) is 
indicated by the SPDH parameter. When this value is ON the phugoid augmentation was 
enabled and when OFF the phugoid augmentation was not used. An additional parameter, 
OLD CASE, is included in the configuration list. This parameter indicates the case number 
assigned to the combination of experimental and dynamic parameters when the experiment 
was conducted. The old case number is useful when cross referencing the experimental data. 

The chronological listing provides the case number associated with each simulation ran 
that was made during the experiment. This chronological listing provides a means by which 
any run number or configuration number can be cross referenced. It also gives some 
indication of the availability of various forms of data that was collected during the simulation 
study such as digitally tabulated response data or strip chart plots of vehicle responses. 
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Table A.6 - Configuration Specifications 


CASE NO. ETAY ETAZ OMEGY OMEGZ SCAS KQ SPDH OLD CASE 


1A-11-1 

OFF 

OFF 

— 

- 

1A-11-2 

OFF 

ON 

2.0 

2.0 

1A-11-3 

OFF 

ON 

2.0 

1.75 

1A-11-4 

OFF 

ON 

2.0 

1.5 

1A-21-1 

OFF 

OFF 

— 

- 

1A-21-2 

OFF 

OFF 

- 

- 

1A-21-3 

OFF 

ON 

2.0 

2.0 

1A-21-4 

OFF 

ON 

2.0 

1.5 

IB-11-1 

OFF 

OFF 

— 

- 

IB-11-2 

ON 

OFF 

2.0 

2.0 

IB-11-3 

ON 

OFF 

1.5 

2.0 

IB-21-1 

OFF 

OFF 

— 

— 

IB-21-2 

OFF 

OFF 

- 

- 

IB-21-3 

ON 

OFF 

2.0 

2.0 

IB-21-4 

ON 

OFF 

1.5 

2.0 

lC-11-1 

OFF 

OFF 

— 

— 

1C— 1 1—2 

ON 

ON 

2.0 

2.0 

1C-11-3 

ON 

ON 

2.0 

2.0 

1C— 1 1—4 

ON 

ON 

2.0 

1.75 

1C— 1 1—5 

ON 

ON 

2.0 

1.5 

1C— 1 1—6 

ON 

ON 

1.5 

2.0 

1C-11-7 

ON 

ON 

1.0 

2.0 

1C-11-8 

ON 

ON 

2.0 

1.0 

1C-12-1 

ON 

ON 

2.0 

2.0 

1C-12-2 

ON 

ON 

2.0 

1.75 

1C-12-3 

ON 

ON 

2.0 

1.5 

1C- 12-4 

ON 

ON 

2.0 

1.25 

1C-12-5 

ON 

ON 

2.0 

1.0 

1C-12-6 

ON 

ON 

1.5 

2.0 

1C-12-7 

ON 

ON 

1.0 

2.0 

1C- 12-8 

ON 

ON 

2.0 

0.8 

1C- 12-9 

ON 

ON 

2.0 

0.9 

1C-12-10 

ON 

ON 

2.0 

2.0 

1C— 12— 1 1 

ON 

ON 

2.0 

1.5 

1C-12-12 

ON 

ON 

2.0 

1.0 

1C-12-13 

ON 

ON 

2.0 

0.8 

1C-12-14 

ON 

ON 

2.0 

2.0 

1C-12-15 

ON 

ON 

2.0 

1.5 

1C-12-16 

ON 

ON 

2.0 

1.0 

1C-12-17 

OFF 

OFF 

- 

- 


ON 

2.0 

OFF 

4 

ON 

2.0 

OFF 

10 

ON 

2.0 

OFF 

16 

ON 

2.0 

ON 

22 

ON 

1.6 

OFF 

1* 

ON 

2.0 

OFF 

1 

ON 

2.0 

OFF 

7 

ON 

2.0 

ON 

21 

ON 

2.0 

OFF 

5 

ON 

2.0 

OFF 

11 

ON 

2.0 

ON 

32 

ON 

1.6 

OFF 

2* 

ON 

2.0 

OFF 

2 

ON 

2.0 

OFF 

8 

ON 

2.0 

ON 

31 

ON 

2.0 

OFF 

6 

ON 

2.0 

OFF 

12 

ON 

2.0 

ON 

13 

ON 

2.0 

ON 

18 

ON 

2.0 

ON 

24 

ON 

2.0 

ON 

34 

ON 

2.0 

ON 

40 

ON 

2.0 

ON 

49 

ON 

2.0 

ON 

14,50 

ON 

2.0 

ON 

19 

ON 

2.0 

ON 

25,48,51 

ON 

2.0 

ON 

27 

ON 

2.0 

ON 

29,47,52 

ON 

2.0 

ON 

35 

ON 

2.0 

ON 

41 

ON 

2.0 

ON 

45,53 

ON 

2.0 

ON 

46 

ON 

1.6 

ON 

54 

ON 

1.6 

ON 

55 

ON 

1.6 

ON 

56 

ON 

1.6 

ON 

57 

OFF 

- 

ON 

58 

OFF 

- 

ON 

59 

OFF 

- 

ON 

60 

ON 

2.0 

ON 

29* 
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Table A.6 - Configuration Specifications concluded 


1C-21-1 

OFF 

OFF 

- 

- 

ON 

1.6 

OFF 

3* 

1C-21-2 

OFF 

OFF 

- 

- 

ON 

2.0 

OFF 

3 

1C-21-3 

ON 

ON 

2.0 

2.0 

ON 

2.0 

OFF 

9,111 

1C-21-4 

ON 

ON 

2.0 

1.75 

ON 

2.0 

ON 

17 

1C-21-5 

ON 

ON 

2.0 

1.5 

ON 

2.0 

ON 

23 

1C-21-6 

ON 

ON 

1.5 

2.0 

ON 

2.0 

ON 

33 

1C-21-7 

ON 

ON 

1.0 

2.0 

ON 

2.0 

ON 

39 

1C-21-8 

ON 

ON 

2.0 

2.0 

ON 

ESC 

OFF 

113 

1C-22-1 

ON 

ON 

2.0 

2.0 

ON 

2.0 

ON 

20 

1C-22-2 

ON 

ON 

2.0 

1.5 

ON 

2.0 

ON 

26 

1C-22-3 

ON 

ON 

2.0 

1.25 

ON 

2.0 

ON 

28 

1C-22-4 

ON 

ON 

2.0 

1.0 

ON 

2.0 

ON 

30 

1C-22-5 

ON 

ON 

1.5 

2.0 

ON 

2.0 

ON 

36 

1C-22-6 

ON 

ON 

1.0 

2.0 

ON 

2.0 

ON 

42 

1C-22-7 

ON 

ON 

2.0 

1.0 

ON 

1.6 

ON 

56B 

1C-22-8 

ON 

ON 

2.0 

0.8 

ON 

2.0 

ON 

45B 

1C-22-9 

ON 

ON 

2.0 

1.5 

ON 

ESC 

OFF 

75 

1C-22-10 

ON 

ON 

2.0 

1.5 

ON 

2.0 

OFF 

76 

1 C— 22— 1 1 

ON 

ON 

2.0 

2.0 

ON 

2.0 

OFF 

77,110 

1C-22-12 

ON 

ON 

2.0 

2.0 

ON 

ESC 

OFF 

112 

2C-11-1 

OFF 

OFF 

— 

— 

ON 

1.6 

ON 

61 

2C-11-2 

ON 

ON 

2.0 

2.0 

ON 

1.6 

ON 

62 

2C-11-3 

ON 

ON 

2.0 

2.0 

ON 

1.6 

ON 

63 

2C-11-4 

ON 

ON 

2.0 

2.0 

ON 

1.6 

ON 

64 

2C-11-5 

ON 

ON 

2.0 

2.0 

ON 

2.0 

ON 

78 

2C-11-6 

ON 

ON 

2.0 

1.5 

ON 

2.0 

ON 

79,85 

2C-11-7 

ON 

ON 

2.0 

1.0 

ON 

2.0 

ON 

80 

2C-11-8 

ON 

ON 

2.0 

1.5 

ON 

2.0 

OFF 

91 

2C-11-9 

ON 

ON 

2.0 

1.5 

ON 

2.0 

OFF 

92 

2C-11-10 

ON 

ON 

2.0 

1.0 

ON 

2.0 

OFF 

93 

2C-11-11 

ON 

ON 

2.0 

1.0 

ON 

2.0 

ON 

93B 

2C-11-12 

ON 

ON 

2.0 

0.8 

ON 

2.0 

OFF 

94 

2C-11-13 

ON 

ON 

2.0 

0.8 

ON 

2.0 

ON 

94B 

2C-12-1 

ON 

ON 

2.0 

2.0 

ON 

2.0 

ON 

82 

2C-12-2 

ON 

ON 

2.0 

1.0 

ON 

2.0 

ON 

83 

2C-12-3 

ON 

ON 

2.0 

1.5 

ON 

2.0 

ON 

84 

2C-12-4 

OFF 

OFF 

- 

- 

ON 

2.0 

OFF 

90 

2C-12-5 

OFF 

OFF 

- 

- 

ON 

2.0 

ON 

90B 

2C-12-6 

ON 

ON 

2.0 

2.0 

OFF 

— 

OFF 

114 

2C-21-1 

ON 

ON 

2.0 

1.0 

ON 

2.0 

ON 

81,101 

2C-21-2 

ON 

ON 

2.0 

2.0 

ON 

2.0 

ON 

99 

2C-21-3 

ON 

ON 

2.0 

1.5 

ON 

2.0 

ON 

100 

2C-21-4 

ON 

ON 

2.0 

1.0 

ON 

2.0 

OFF 

93C 
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Table A.7 - List of Simulation Runs 


DATE j 

i RUN | 

CASE | 

| COMMENT 

4/30 

1 

1A-21-1 

no taped data, limited strips 


2 

IB-21-1 



3 

1C-21-1 

* 


4 

1A-21-2 

* 


5 

1A-21-2 

** * 

5/2 

1 

1A-21-1 



2 

IB-21-2 



3 

1C-21-2 



4 

1A-1 1-1 



5 

IB-11-1 



6 

lC-11-1 


5/3 

1 

lC-11-1 

tau(3) = 0 


2 

lC-11-1 



3 

1A-21-3 



4 

IB-21-3 



5 

1C-21-3 



6 

1 A- 11-2 



7 

IB- 11-2 



8 

1C-11-2 



9 

1C-11-3 



10 

1C-12-1 


i 

1 

11 

1A-21-4 


5/7 

1 

lC-11-1 



2 

1A-11-2 



3 

1C-11-2 



4 

1C-11-3 



5 

1A-21-3 



6 

IB-21-3 



7 

1C-21-3 



8 

1C-11-3 



9 

1C-12-1 


5/8 

1 

lC-11-1 



2 

1C-11-3 



3 

1C-12-1 



4 j 

1A-11-3 



5 

1 A- 11-3 



6 

1C-21-4 



7 

1C-21-4 



8 

1C-11-4 
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Table A.7 - List of Simulation Runs continued 


5/10 

1 

1C— 2 1—2 

not on tape 


2 

1C— 1 1—3 

* * 


3 

1C-11-4 

* * 


4 

1C-12-2 

* * 


5 

1C-22-1 

* * 


6 

1C-11-4 

* * 


7 

1A-21-4 

* * 


8 

1 A- 11-4 

* * 


9 

1C— 1 1—5 

* 

5/14 

1 

1A-21-4 


i 

2 

1A-11-4 



3 

1C-21-5 



4 

1C— 1 1—5 



5 

1C-12-3 



6 

1C-22-2 


5/16 

1 i ! 

1 ? 

\ tape only, no comment no strip 

5/17 

i 

1012-4 



2 

1022-3 



3 

1012-5 



4 

1012-17 



5 

1022-3 



6 

1022-4 



7 

IB-21-4 



8 

IB-11-3 



9 

1021-6 



10 

1011-6 



11 

1012-6 



12 

1022-5 


5/21 

| 1 

1012-8 



2 

1012-9 



3 

1012-8 



4 

1012-5 



5 

? 

on tape only 


6 

1012-3 



7 

1012-1 



8 

1011-3 



9 

1011-5 




1011-8 



5/22 | 1-4 | 1C-12-1 | no strips, some comments 











25 


i 


I 

I 

j Table A.7 - List of Simulation Runs concluded 


f 

i 


I 


6/3 

1 

2 

3 

4 

5 

6 
7 

1 C- 22-9 

1 C- 22-10 

1 C- 22-11 

2011-5 

2011-6 

2011-7 

2021-1 


6/4 

1 

1022-9 



2 

1022-10 



3 

1022-9 



4 

1022-11 



5 

2021-4 



6 

2011-7 



7 

2011-5 



8 

2012-1 



9 

2 C- 12-2 



10 

2 C- 12-3 



11 

2011-6 


6/6 

1 

2012-4 



2 

2011-8 



3 

2011-9 



4 

2011-10 



5 

2011-12 



6 

2011-11 



7 

2011-13 



8 

2 C- 21-2 



9 

2021-3 



10 

2021-1 



11 

2012-5 


6/11 

1 

1022-12 



2 

1022-11 



3 

1021-3 



4 

1021-8 



5 

1021-8 



6 

1022-12 



7 

1022-11 

no tape, no strips 


8 

1022-12 

«*■ * 


9 

1021-8 

* 


10 

2012-6 

* * 
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Table A.7 - List of Simulation Runs continued 


5/24 

1 

1C-12-1 



2 

1C-12-3 



3 

1C-12-5 



4 

1C-12-8 



5 

1C-12-10 



6 

1C-12-1 1 



7 

1C-12-12 



8 

1012-13 



9 

1012-10 



10 

1012-11 



11 

1012-12 



12 

1022-7 



13 

1012-13 



14 

1012-14 



15 

1C— 12-15 



16 

1012-16 


5/29 

1 

1012-3 



2 

1012-5 



3 

1022-8 



4 

1012-8 



5 

1011-2 



6 ! 

1011-6 



7 

1012-6 



8 

1021-7 


5/30 

1 

1011-3 

not on tape 

j 

2 

1021-6 

s s 


3 

1021-6 

s s 


4 

1011-6 

s s 


5 

1011-3 

s s 


6 

1012-6 

S s 


7 

1022-5 

s s 


8 

1021-7 

s s 


9 

1011-7 

* S 

5/31 

1 

1011-1 



2 

1011-7 



3 

1012-7 



4 

1022-6 



5 

2011-1 



1 6 

2011-2 



7 

2011-3 



8 

2011-4 
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Appendix 5 

Experimental Summary Sheets 


The complete set of summary sheets for the simulation experiment are presented in this 
appendix. The summary sheets provide basic information about each simulation run that was 
made. This basic information consists of the case number, run number, pilot identifier and 
dynamic parameters associated with each run. The summary sheets also provide statistical 
performance data which includes the mean errors, e long and e lat , and standard deviations, 
a iong. an d a iat.’ °f tracking errors. The longitudinal axis values correspond to pitch errors 
for the pitch/roll tracking task and flight-path errors for the flight-path/heading task. The 
lateral axis values correspond to roll errors for the pitch/roll tracking task and heading angle 
errors for the flight-path/heading task. 

Probably the most important items recorded on the summary sheets are the subjective 
pilot ratings and pilot/evaluator comments. The pilot ratings indicate the level of handling 
qualities associated with each run measured on the Cooper-Harper scale. The comments 
consist of pilot opinions and recommendations regarding the vehicle dynamics and evaluator 
comments that document significant observations made by the engineer/evaluator during the 
experiment. 
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Table A.8 - Data Summary Sheets 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





rj : OFF 

y 

CJ = - 
>• 

SCAS : ON 

K =2.0 

q 

1 A-l 1-1 

7) i OFF 

Z 

= “ 
X 

SPEED HOLD 

J OFF 


OLD CASE NO. : 

4 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-2-4 / 

/ 

C = 
tend 

. 155 

tj ==1.02 

10114 

RATING 


e = 

lot 

. 373 

O = . 492 

lot 

N/A 
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Table A. 8 - Data Summary Sheets continued 


SPECS : 


V 

: OFF 

co — 2. 0 

5 CAS : 

ON K =2.0 

y 


* 


* 


^ r 

o 

z 

& = 2. 0 

X 

SPEED 

HOLD ; OFF 


OLD CASE NO. : 10 



- MOTION TASK HARDER AND MORE DIFFICULT 


UORSE THAN NO MOTION (THE SENSATION NOT 
NECESSARILY THE PERFORMANCE) 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 






73 : OFF 

y 

GJ 

* 

= 2. 0 

SCAS : ON 

II 

K) 

• 

o 

1 A-l 1-3 

n t ON 
* 

s 

« 1. 7S 

SPEED HOLD 

Z 

o 


OLD CASE 

NO. : 

16 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

S-8-4 y 

Z “ 

torvg 

. 1S2 

<7 — 1.39 

l«R< 

RATING 


e = 

Idt 


129 

a — .71 

lot 

N/A 


COMMENTS s 


- FLEW AGGRESSIVELY 


- OBVIOUSLY MORE JUMPY THAN BEFORE 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






73 ; OFF 

* 

CO 

■» 2 . 0 

SCAS : ON 

K = 2.0 

* 

1 A-l 1-3 

3 

N 

**> 

o 

z 

m 

= 1.75 

SPEED HOLD 

; ON 


OLD CASE 

NO. : 

IS 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

.\ 

1 

00 

1 

LA 

€ * 
long 

. 175 

cr “1.87 
long 

RATING 

/• 

€ = 
left. 

~~ m 

35 

O — . 468 
lot 

N7A 

; 


COMMENTS : 

- FELT THAT WAS THE BEST HE COULD DO 
WITHOUT EXCITING THE STRUCTURAL MODES 


- ACCEPTING WIDER TOLERANCE AND EXCURSION 


- LEARNED TO COMPENSATE FOR JUMP WITH 
SMOOTHER TECHNIQUE 


- CAN KEEP FROM EXCITING THE MODES BUT 
WITH LOWER FTEQUENC IES PERFORMANCE IS 
DEGRADED, WHERE BEFORE IS WAS NOT 
DEGRADED MUCH AT ALL 
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Table A.8 - Data Summary Sheets continued 



- PITCH OVERSHOOT, PIO AND LAG 


- HAVE TO HOLD STICK INTIL BBPRINGB 
CATCHES UP 


- HAD TO REDUCE GAINS OR THINGS GOT BAD 
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Table A.8 - Data Summary Sheets continued 



- CAN IDENTIFY FLEX OSCILLATIONS EASIER 
WITH MOTION 


- CUES HELP* WITHOUT MOTION IT IS HARD TO 
TELL WHETHER A VISUAL BATTITUDEB 
CHANGE IN THE DISPLAY IS DUE TO ACTUAL 
ATTITUDE CHANGE OR FLEX 

- TASK A LITTLE EASIER THAN CASE 1A-21-1* 
CAN KEEP MEAN ERROR AROUND ZERO AND LET 
OSCILLATIONS DIE OUT 
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Table A.8 - Data Summary Sheets continued 



COMMENTS s 

- ZERO CROSSINGS BOBBLE 


- SMALL PIOBS WITH NOMINAL TRACKING 


- EARLY IN RUN, TARGET REVERSED 


- HIGH GAIN 


S IGMA( P )**2 


0. 77 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





V) z OFF 

r 

— - 

* 

SCAS : ON 

K *2.0 

* 

CM 

1 

tH 

N 

1 

<T 

n i OFF 

X 

= “ 

* 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

1 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

0 
(0 

1 

€ — 

torts 

N/'A 

<7 * N/A 

iom 

RATING 


e = 

tA 

N/A 

a = n/a 

tot 

N/A 


COMMENTS : 


- WELL DAMPED, KQ=2. 0 APPEARS TO BE AN 
IMPROVEMENT OVER 1.6 


SIGMAtP )**2 


0. 77 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





T) : OFF 

y 

CJ = " 

* 

SGAS : ON 

o 

CM 

II 

* r 

1 A-21-2 

7) i OFF 

X 

— - 

* 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

1 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

4-30-5 y 

€ = 
tons 

N/A 

V = N/A 

lonfl 

RATING 

/* 

e = 

it*. 

N/A 

a = n/a 

lot 

N/A 


COMMENTS : 


- SIGMAtP )**2 * 0.77 s KG * S. 0 (RATHER 
THAN NOMINAL 4.5) 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





7 3 : OFF 

y 

cj = 2. 0 
* 

SGA5 : ON 

K =2.0 

* 

1A-21-3 

7) : ON 

* 

<*> = 2. 0 

M 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

7 



SCORES : 



COOPER- 





HARPER 

39 

€ = 

long 

. 035 

(7 = 1.65 

long 

RATING 

/ b 

e = 

left. 

. 173 

O — . 458 
lot 

NXA 


COMMENTS : 


- MOTION GAVE PERFORMANCE CUES , IN THE 
SENSE THAT IT WAS AN AID 


- CAN TELL THE DEFFIERENCE BETWEEN HIS 
PIOBS AND THE FLEX MODE AND HE KNOWS 
NOT TO FIGHT IT 


WITH NO MOTION, PERHAPS I TB HARDER TO 
TELL THE DIFFERENCE 
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Tabic A.8 - Data Summary Sheets continued 



- DOESNBT THINK THERE IS A LAG PROBLEM, 
BUT DID PERCEIVE A LAG 


- OBVIOUS VISUAL OVERSHOOTS 
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Table A. 8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






7) : OFF 

y 

GJ 

* 

o 

n 

II 

3 CAS ; ON 

o 

• 

N 

11 

1 A-21-4 

r) i ON 

X 

X 

= 1.5 

SPEED HOLD 

; ON 


OLD CASE 

NO. : 

21 


RUN/PILOT 

SCORES s 




COOPER- 






HARPER 

S-10-? / 

€ — 

tong 

. 348 

(7 =1.49 

lonfl 

RATING 

/ B 

£ = 
It*. 

” ■ 

041 

O — . 5?4 
lot 

N/A 


COMMENTS : 


- TENDENCY TO PITCH OVERSHOOT AND PIO 


- LOWER INTENSITY DUE TO NOT 
OVER CON TROLLING 


- BARELY ADEQUATE PERFORMANCE - DUE TO PIO 
TENDENCY 


APPARENT LAG (LIKE A SPRING), NOSE DOWN 
AT FIRST 









CASE NO 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7 ? : OFF 

y 

a> — 2. 0 

SCA5 : ON 

O 

N 

II 

1 A-2 1 -A 

7) : ON 

* 

U1 

• 

II 

H 

a 

SPEED HOLD 

; on 


OLD CASE NO. : 

21 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-14-1 y 

f — 
lorra 

. 605 

17 =1.63 

long 

RATING 

/ B 

e = 

lot 

. 18 

a = . si 

lot 

7+ 


COMMENTS : 

- CONTROLLABILITY OF TASK IN DOUBT 


- LAG EFFECTS NOTI CABLE AND A VARIABLE 
FUNCTION OF THE MAGNITUDE OF INPUT 


- LOWER GAINS AND SMOOTHING INPUTS 






Table A.8 - Data Summary Sheets continued 



- PILOTS ARE TRAINED TO IGNORE MOTION AND 
BELIEVE THIER EYES , THEREFORE MOTION AND 
NO MOTION RESULTS SHOULD BE CLOSE 


SIGMA(P )#*2 


0. 77 
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Tabic A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7j : ON 

y 

Cl> =1.5 

SCAS : ON 

o 

• 

N 

II 

IB-1 1-3 

n i OFF 
* 

a> = 2. 0 

X 

SPEED HOLD 

; ON 


OLD CASE NO. : 

32 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-17-8 y 

€ — 

tong 

. 84 

<7 = . 236 

lon« 

RATING 

/b 

e = 

iot 

. 222 

a = 1.19 

lot 

in 

CO 


COMMENTS : 

- MODERATE PILOT COMPENSATION 


- TENDENCY TO OVERSHOOT 






I 


Table A.8 - Data Summary Sheets continued 
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I 


Table A.8 - Data Summary Sheets continued 


SPECS * 


7? z OFF Qf 

r 9 



n : OFF = - 

r * » 

OLD CASE NO. : 2 


SCORES : 


{ «= . 044 

lens 

e = -.059 

Ml 


3 GAS : ON K ■» 

* 

SPEED HOLD ; OFF 


C W — . 229 

MM 

a =i.83 

lot 


COMMENTS s 


- TENDENCY TO CREATE COMPENSATION IN ROLL 
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CASE NO. 


IB-21-3 



Table A.8 - Data Summary Sheets continued 


SPECS : 





7 ? : ON 

> 

CJ 

* 

= 2 . 0 

SCA5 ; ON 

K *=2.0 

* 

n ; off 

X 

X 

= 2 . 0 

SPEED HOLD 

; OFF 

OLD CASE 

NO. : 

8 


SCORES s 




COOPER- 





HARPER 

C = 

Iona 

. 346 

CF = . 343 
Iona 

RATING 

e = 

lot 


13 7 

a = i.4o 

tat 

N/A 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 

- SENSITIVE TO ROLL 


- BE CAREFUL NOT TO OVERSHOOT 






Table A. 8 - Data Summary Sheets continued 



- SIGt1A(P)**2 = 0.77 










Table A. 8 - Data Summary Sheets continued 



SPECS : 




mm 

T) : OFF 

y 

CJ — - 
* 

SGAS : ON 

K =2.0 

* 


n : OFF 
* 

= - 
s 

SPEED HOLD 

; OFF 

mm 

OLD CASE NO. : 

6 


am 

SCORES : 

€ — 

ItOfl 

-.069 

CF = . 202 

long 

COOPER- 

HARPER 

RATING 

/ b 

e = 

lot 

. 92? 

O = 2.19 
lot 

2.S 


COMMENTS : 


- NOT TOO MUCH PITCH COMPENSATION REQUIRED 


- ROLL MAY TAKE A LITTLE (COMPENSATION TO 
COMPLETE TESK ) 


- TAUC3) =0.0 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 



- TECHNIQUE r LIKE AIR-TO-AIR HUD , DONBT 
FIXATE ON DOT BUT «-OOK THROUGH* THE 
D I SLAY SO AS TO SEE ROLL TOO 


TRIED TO BE MORE AGGRESSIVE, LED TO 
DIMINISHING RETURNS, POSSIBLY IN WORSE 
LONGITUDINAL SCORES 





i 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 


- HAD TO WORK A LITTLE 


- NOTICED PITCH SENSITVITY 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 

- DEFINITELY COMPENSATING ON BANK ERROR 


- TWO AXIS TASK LEADS TO WORSE ROLL SCORE 


- NOT SATISFACTORY PERFORMANCE 


- LURCHING AND DISPLAY JUMPING 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





T) : ON 

y 

uj = 2. 0 
* 

5 GAS : ON 

o 

• 

N 

II 

1C-1 1-2 

rj i ON 

X 

6> = 2. 0 
X 

SPEED HOLD 

i OFF 


OLD CASE NO. : 

12 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-29-5 ' / 

€ = 

terra 

. 07 

CT =1.33 
lona 

RATING 

/ B 

£ = 
left. 

. 01 

O =1.19 

lot 

7- 8 


COMMENTS : 

- NOT PUTTING SMOOTH INPUTS IN 


- REALLY AGGRESSIVE (NOTICEABLY MORE 
AGGRESSIVE INPUTS) 


- ACQUISITION EASY* FINE TRACKING HARD 


- HARD TO CONTROL THIS DISPLAY 


- NOT AS BRINED UP TODAY* REFERING TO HIS 
TECHNIQUE 
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Table A.8 - Data Summary Sheets continued 



- TASK EASIER, RESPONSIVE, POOR RATING DUE 
TO ROLL (A RIGID-BODY PROBLEM PERHAPS) 


- NOT CONFUSING DISPLAY, MOTION FELT (PER- 
CEIVED) BUT DISPLAY AS GOOD AS BASILINE 


TWO DISCRETE TASKS (NOT COUPLED) 
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Table A.8 - Data Summary Sheets continued 








CASE NO. 


1C-1 1-3 


Table A.8 - Data Summary Sheets continued 


SPECS s 

7? : ON 03 — 2. 0 SGA5 : ON K =2.0 

y * % 

7) x ; ON A> x = 2. 0 SPEED HOLD : ON 

OLD CASE NO. : 13 


RUN7PIL0T SCORES 
5-7-8 ✓ r 


s= 

. 276 

<7 

= 1 .58 

tertfl 


Iona 

=zr 

. Oil 

a 

= 1.65 

fdt 


lot 


COOPER- 

HARPER 

RATING 


COMMENTS : 


- MOTION MAY PROVIDE A 
SOUND AND MOTION 


JAMPING CUEB FROM 



u r 

Tabic A. 8 - Data Summary Sheets continued 


CASE NO. 


C-l 1-3 



SPECS : 

•t} : ON w = 2. 0 3 CAS : ON K = 

r * < 

Tj : ON 4> = 2. 0 SPEED HOLD ; ON 

r * * 

OLD CASE NO. : 13 


RUN/'PILOT SCORES s 
5 - 8-2 s £ 


£ = . 182 

cr 

CO 

•>4 

• 

H 

s 

»on« 

l«!H 

£ = -.07 

a 

= 1.28 

ML 

lot 


COOPER- 

HARPER 

RATING 


COMMENTS 


- APPLIED LEARNED TECHNIQUE. PART OF HIS 
COMPENSATION 


INVESTIGATOR THOUGHT IT UAS CASE 1C-21-1 
(BY OBSERVING TASK) 


FLYING AGGRESSIVELY BUT SMOOTHLY. DID 
NOT LET DOT COMPLETELY VIBRATE FREELY 
BY BSMOOTH INGB 


THE PERFORMANCE UAS AS GOOD AS PREVIOUS 
RUN BUT CONSIDERABLE COMPENSATION 
REQUIRED 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7j : ON 

ii 

N) 

• 

O 

SCA5 : ON 

11 

N 

■ 

o 

1C-1 1-3 

7) : ON 

X 

a> = 2. 0 

X 

SPEED HOLD 

; on 


OLD CASE NO. : 

13 



SCORES : 



COOPER- 

NM 




HARPER 

mm 

£ = 

tons 

. 079 

CF *=1.17 

IOR« 

RATING 

/ B 

II 

ti 

-.10 

O =1.14 

lot 

S 


COMMENTS : 


- PILOT CAN CONTROL THE SITUATION AND RIDE 
IS MUCH SMOOTHER 


- VISUAL CUES AID IN CONTROL OF THE 
SITUATION 


- QUALITATIVELY DISCONCERTING THAT SCORES 
ARE NOT HIGHER (UIORSE) SINCE NOTED MORE 
ERROR 


- THE PILOT PERCIEVED WORSE PERFORMANCE 
AND HIGH WORK LOAD 


NOTE 


NO DIGITAL DATA 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 


- CON LEARNING CURVE) 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






73 : ON 

V 

CO 

* 

= 2 . 0 

SCA5 : ON 

K = 2.0 

* 

1C-1 1-3 

n : ON 

X 

CO 

at 

= 2 . 0 

SPEED HOLD 

O 

z 


OLD CASE 

NO. : 

13 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

s _30-5 y 

€ = 

tong 

a 

085 

<7 =1.35 

I 0114 

RATING 

X 

e = 

lot 

a 

AS 

O =1.79 
lot 

S 
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Table A. 8 - Data Summary Sheets continued 
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Table A. 8 - Data Summary Sheets continued 



- NOT QUITE ADEQUATE PERFORMANCE (WORSE 
THAN COOPER-HARPER 6) 


- ON FRINGES OF ADEQUATE TASK PERFORMANCE* 
HIGH INTENSE EFFORT 


NOTE 


NO DIGITAL DATA 
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Table A.8 - Data Summary Sheets continued 



- INTENSE CONCENTRATION REQUIRED 


- FIGHT TENDENCY TO PIO 


NOTE 


NO DIGITAL DATA 
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Table A.8 - Data Summary Sheets continued 


E 

SPECS s 




■I 

7) : ON 

y 

cj = 2. 0 
* 

SGAS : ON 

K =2.0 

* 


7? ) ON 

X 

0> =1.5 

X 

SPEED HOLD 

; on 

mi 

OLD CASE NO. : 

2A 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

5-10-9 * 

€ — 

long 

. 33 

<7 = 1 . 7 A 

long 

RATING 


£ = 
lot 

. 283 

O =1.52 
lot 

7+ 


COMMENTS : 


- CAN POINT THE NOSE WITH RIGID-BODY AND 
IT STAYS THERE* IN THIS CASE HE CANBT 
LET GO 


- COMMENTS FOR PREVIOUS RUN APPLY (X.E. 
RUN NO. 5-10-8) 


- CONTROLLABILITY NOT A QUESTION BUT PER- 
FORMANCE IS TERRIBLE* CANBT DO TASK 


NOTE 


NO DIGITAL DATA 
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Table A.8 - Data Summary Sheets continued 



- THOUGH PERFORMANCE WAS BETTER THAN PRE- 
VIOUS RUN (I.E. RUN NO. 5-14-3). GAINS 
WERE HIGHER-* CAN GET INTO OSCILLATIONS 
AND HAVE TO FIGHT NOT FEED THEM 

- MOTION HELPS SORT OUT FLEX MOTION SUCH 
THAT LAGS WERE NOT SO APPARENT 


EASIER TO CONTROL TIGHTER 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 








CASE NO. 

SPECS : 





7) : ON 

* 

Cl) =1.5 
* 

5 CAS : ON 

K =2.0 

* 

1C-1 1-6 

n : ON 

= 2. 0 

* 

SPEED HOLD 

; on 


OLD CASE NO. ! 

34 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

S-l?-10^ 

C = 

torts 

. 112 

<7 = 1 . 06 
lone 

RATING 

/b 

e = 

Idt 

-.12 

O =1.15 

lot 

4.5 


COMMENTS : 


- MOTION HELPS DETERMINE WHAT TO CHASE AND 
WHAT NOT TO 


- SOME WING FLEXING NOTICED 


- DISPLAY JITTER NOT AS APPEARENT AS IT 
WAS WHEN WE TESTED LOW FREQUENCY IN 
LONGITUDINAL AXIS 


HIGH COMPENSATION REQUIRED 
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Table A.8 - Data Summary Sheets continued 



- PITCH AND ROLL RESPONSE BOTH MORE SENSI- 
TIVE THAN LAST RUN (I.E. RUN NO. 5-29-5) 


- THOUGHT AT FIRST IT WAS NO DIFFERENT 
THAN LAST RUN 


COPPER-HARPER RATING WAS PRIMARILY DUE 
TO PITCH 
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Table A.8 - Data Summary Sheets continued 







Table A.8 - 

78 . , 

Data Summary Sheets continued 


SPECS : 




rrji : ON 

cj —1.0 

SGAS : ON 

s* 

II 

Is) 

* 

o 

?i i ON 

* 

= 2. 0 
X 

SPEED HOLD 

; ON 

OLD CASE NO. : 

A 0 


SCORES : 



COOPER- 




HARPER 

£ — 

ler>$ 

. 132 

CT ==1.38 

lona 

RATING 

e — 

lot 

. 1S2 

a — i.80 

lot 

A 


- NOT SURE IF MOTION HELPED IN THIS CASE 








Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


SPECS * 





73 : ON cj 

y >■ 

= 2 . 0 

SGA5 

: ON 

o 

■ 

N 

II 

n : ON 

'l X 

= 1.0 

SPEED HOLD 

; on 

OLD CASE 

NO. : 

49 



SCORES * 




COOPER- 





HARPER 

T 

a 

II 

s 

<7 = 

lonfl 

2.88 

RATING 

€ = -. 
lot 

021 

a = 

lot 

1.97 

N/A 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 




7j : ON cj = 2.0 

y » 

SCAS : ON 

K =2.0 

* 

1C-12-1 

f) t ON Ctf = 2. 0 

X X 

SPEED HOLD 

; ON 


OLD CASE NO. : 

1 A , 


R UN/ PILOT 

SCORES : 


COOPER- 




HARPER 

5-3-10 / 

€ — . 015 

(7 =1.16 
long 

RATING 

/* 

C = . 396 

idL 

a =2.12 

lot 

A 


COMMENTS : 


- PITCH RESPONSE SLIGHTLY WORSE THAN RIGID 
-BODY 


- RATING PRIMARILY DUE TO ROLL PERFORMANCE 
RATING WOULD HAVE BEEN 3 IF NOT FOR ROLL 
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- COMPENSATION IN LEARNING NOT TO PAY 
ATTENTION TO MOTION 


- PREVIOUSLY (WITH FLEXIBLE DISPLAY) COULD 
USE MOTION TO IDENTIFY BENDING MODE AND 
IGNORE IT 


- PRETTY RESPONSIVE IN PITCH, TASK WAS 
CLEARLY EASIER THAN WITH FLEXIBLE 
DISPLAY 


- IN THIS CASE, TRIED TO IGNORE THE MOTION 
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Table A.8 - Data Summary Sheets continued 



COMMENTS s 


- HAD TO UNLEARN TECHNIQUE USED FOR CASE 
1C-11-3, PERHAPS OVERCONTROL AS A RESULT 


- COMPENSATION LIGHTER, HAD TO MOVE THE 
STICK SLOWLY 


- FELT TASK WAS HARDER, FELT THE MOTION 
AND NEW IT WAS FLEXIBLE BUT DIFFERENT 
FROM CASE 1C-11-3 


FELT PERFORMANCE WAS WORSE 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 




tj : ON cj —2.0 

V V 

3 CAS : ON 

K =2.0 

* 

1 C-l 2-1 

Tj i ON <*> — 2. 0 

i * 

SPEED HOLD 

; on 


OLD CASE NO. : 

14 , 


RUN/PILOT 

SCORES : 


COOPER- 




HARPER 

S-10-1 y 

£ = . 18 

lern* 

C7 =1.00 

ions 

RATING 

/ B 

e = -.ns 

\c*. 

a = 1.13 

lot 

4.S 


COMMENTS s 


- IDENTIFIED THIS CASE 


- QUALITATIVE PERFORMANCE A LITTLE WORSE-* 
HAVE TO SUPPRESS THE MOTION CUES, MOTION 

IS A DISTRACTION-* AWARE OF UNDULATION 
AND POSSIBLY MOTION FEEDING BACK THROUGH 

- DESIRED PERFORMANCE BUT EXCESSIVE WORK 
LOAD 


- MUCH MORE EFFORT, INTENSE CONCENTRATION 
NEEDED TO OVERCOME THE MOTION SENSATION 
AND GRIPPING STICK HARD 


NOTE * NO DIGITAL DATA 







t 

I 
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Table A.8 - Data Summary Sheets continued 



r 


COMMENTS s 


- AS SYMMETRIC BENDING FREQUENCY DECREASES 

THE TOTAL RESPONSE DECREASES; THEREFORE 
THE AEROELASTIC MODE RESPONSE IS NOT AS 
DRAMATIC 

- AEROELASTIC MODE RESPONSE IS NOTICEABLE 
WITH ABRUPT INPUTS 


TWO PHASE TASK; THERE IS A DIFFERENCE 
BETWEEN FINE- TRACKING AND TARGET 
ACQUISITION 







Table A.8 - Data Summary Sheets continued 


CASE NO. SPECS : 

tj i ON cj = 2. 0 SGA5 : ON 

y y 

1C-12-1 rt > on ^ =2.0 SPEED HOLD 

OLD CASE NO. • 14, 


RUN/PIL 01 SCORES : 

5-22-1 s € 

S tons 


= -.05 

U = 

1 . 07 

tong 

long 


— . 08 

a = 

1 .64 

let. 

lot 




COOPER- 

HARPER 

RATING 


CO HUE NTS 


PERHAPS SLIGHT LAG, PITCH FAIRLY 
R ESP ONS I VE AN D P RED I CT ABL E 


- NOTE : NO STRIP CHARTS AVAILABLE BUT 

DIGITAL DATA IS AVAILABLE 
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Table A.8 - Data Summary Sheets contmued 


case: no. 

SPECS : 





T) i ON 
y 

II 

w 

* 

o 

3 CAS : ON 

o 

• 

N 

II 

1C-1 2-1 

Ti r ON 

I 

<V —2. 0 

3 

SPEED HOLD 

; on 


OLD C^SE NO. : 

14 , 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-24-1/ 

£ = 

tor>a 

- . 203 

<7 = . 354 

long 

RATING 

/ A 

e — 

Irt. 

-.01 

<7 — 1.28 

lot 

2-3 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






rj : ON 

y 

oj = 2. 

0 

SGAS : ON 

K —2.0 

* 

1C- 12-2 

r) ; on 
* 

— 1 . 
X 

7 S 

SPEED HOLD 

o 

z 


OLD CASE NO. 

: 

19 


RUN/PJLOT 

SCORES : 




COOPER- 






HARPER 

S-10-4 y 

£ = 

tortg 

. 081 


Of = . 92 

lone 

RATING 

/b 

e = 

let 

-.124 


a =1.1? 

lot 

A. S 


COMMENTS : 


- OELUSIOH OF REDUCTION IN PITCH- DAMPING* 
TENDENCY TO OVERSHOOT 


- NEARLY OBTAINED DESIRED PERFORMANCE, BUT 
STILL INTENSE CONCENTRATION NECESSARY 


- HARDER THAN CASE 1C-12-1 


NOTE 


NO DIGITAL DATA 








Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





: ON 

y 

cj = 2. 0 

SGA5 : ON 

o 

N 

\\ 

1C- 12-3 

rt : ON 

X 

<*> =1.5 

* 

SPEED HOLD 

; on 


OLD CASE NO. .■ 

25 , 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-14-5 y 

/ 

K. ~ 

tor>a 

. 205 

<7 «= . 959 

I0H4 

RATING 


e = 

Irt. 

.111 

a =1.29 
lot 

2.5 


COMMENTS : 

- VERY CLOSE TO DESIRED PERFORMANCE 


- PIECE OF CAKE 


- BASED ON PREVIOUS RUNS OF 5-1 A THIS CASE 
IS PRETTY EASY 


EVALUATOR COMMENT - I COULD SURE FEEL 
THE VIBRATION MOTION 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





73 : ON 

* 

II 

K) 

■ 

o 

SCAS : ON 

K =2.0 

1C- 12-4 

7 ) ; ON 

a 

= 1.25 

* 

SPEED HOLD 

; on 


OLD CASE NO. : 

27 


RUN7PIL0T 

SCORES s 



COOPER- 





HARPER 

5-17-1 y 

€ = 

tong 

. 153 

<7 = 1.02 

ton* 

RATING 

/B 

£ = 
Idt 

. 044 

a =i.i8 

lot 

3 


COMMENTS : 


- THOUGHT PERFORMANCE WAS BETTER, PERHAPS 
PEAK DEVIATION LESS THAN PREVIOUS RUN 


- RIDE IS STILL ROUGH 
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Table A. 8 - Data Summary Sheets continued 



- CLOSE TO DESIRED PERFORMANCE 
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Table A.8 - Data Summary Sheets continued 



- LOW FREQUENCY NORMAL (PLUNGE) UNDULATION 
NOTICEABLE 
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Table A.8 - Data Summary Sheets continued 



- LOW FREQUENCY PLUNGE SENSATION 







98 

Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





15 : ON 

y 

II 

• 

l/l 

SGAS : ON 

K =2.0 
* 


n : ON 

X 

o> == 2. o 

z 

SPEED HOLD 

; ON 


OLD CASE NO. : 

35 


RUN/PILOT 

SCORES * 



COOPER- 





HARPER 

5—17 — 1 1/ 

C = 
tooa 

. 131 

Cr = . 79? 

IOR< 

RATING 

/ B 

e = 

lot 

-.038 

O =1.15 
lot 

3.5 


COMMENTS : 

- CONSISTENT WITH PREVIOUS RESULTS 


- PERFORMANCE BECOMES SOMEWHAT INDEPENDENT 
FROM CASE TO CASE 


- VARIATION WITH MOTION CAN BE FELT 


- IN ROLL* TENDENCY TO OVERSHOOT 


CAN EXCITE LATERAL MODE LEADING TO PIO 







Table A. 8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






T) : ON 

V 

CJ 

II 

• 

in 

3 CAS : ON 

K =2.0 
* 

1C- 12-6 

V) ; ON 

X 

X 

= 2. 0 

SPEED HOLD 

; on 


OLD CASE 

NO. : 

3S 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

5-29-7 , 

C — 
lona 

. 12 

17 “ . 86 
lon« 

RATING 

/ B 

£ = 
u*. 

“ ■ 

06 

O =1.23 

lot 

A 


CO HUE NTS : 


- ROLL DIFFICULTIES WERE MORE APPEARENT* 
ROLL RESPONSE HAD LESS DAMPING AND WAS 
HARDER TO CONTROL 


- HAD TO FIGHT TO KEEP PITCH PERFORMANCE 
UP 


- HAD TO CON DEN TR ATE ON ROLL TASK - WHERE 
AS IN BASELINE ROLL TASK WAS ALMOST 
AUTOMATIC 


- INCREASED ROLL SENSITIVITY, OR REDUCED 
ROLL DAMPING* OVERHSOOT AND 2-3 ROLL 
CORRECTIONS REQUIRED 


PIO TENDENCY IN ROLL 
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Tabic A.8 - Data Summary Sheets continued 



- MUCH EASIER TASK THAN LAST TWO (I.E. RUN 
NO. 5-30 - A AND 5-3 0-5) 


HAD TO WORK HARDER THAN WOULD LIKE TO 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 


1C- 12-7 


7} : ON cj *1.0 SCAS : ON K * 

V » * 

; ON *> = 2. 0 SPEED HOLD ; ON 


OLD CASE NO. : 41 


RUN/PILOT SCORES : 


£ = . 049 

Iona 


<7 == . 98S 

lona 


COOPER- 

HARPER 

RATING 


-.516 


a =i.64 

lot 



COMMENTS : 


- TASK EASIER THAN LAST RUN BUT STILL WORK 
ING HARD 


- MOTION MIGHT NOT HAVE HELPED 


MODERATE TO HEAVY COMPENSATION REQUIRED 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





1} : ON 

Cti = 2. 0 

3 CAS : 

ON K = 2 . 0 


y 




1C- 12-8 

7) i ON 

X 

<i> —0.8 

S 

SPEED 

HOLD ; ON 


OLD CASE NO. 


AS , 


RUN/PILOT 


SCORES s 



€ = ~.2A 

long 

£ = -.25 


(7 — 1 . 6A 

long 

a = 


COOPER- 

HARPER 

RATING 


25 


lot 


1 .70 


N/A 
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Table A.8 - Data Summary Sheets continued 



- PERHAPS FLEW A LITTLE TENTATIVELY 

BECAUSE OF ODD CLOW FREQUENCY) MOTION 
AND WAS APPREHENSIVE AS A RESULT 
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Table A.8 - Data Summary Sheets continued 



COMMENTS s 

- HEAVIER FORCES 


- LESS PREDICTABLE 


- UNSTABLE PHUGOID NOTED BUT NOT 
CONTROLLED 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





•n : ON cj = 2. 0 

y y 

3 CAS 

: ON 

K =2.0 
* 

1C- 12-9 

n i ON =0.9 

X * 

SPEED HOLD 

! ON 


OLD CASE NO. : 

46 



RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-21-2 y 

£ = . 28? 

long 

a — 

tong 

1 . 05 

RATING 

/ A 

£ = . 058 

it*. 

a = 

lot 

1.40 

N?A 


COMMENTS 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





77 : ON 

y 

a> — 2. 0 
* 

SCAS : ON 

K =1.6 
* 

1 C- 12-1 0 

n i ON 
w * 

= 2. 0 

* 

SPEED HOLD 

; on 


OLD CASE NO. : 

54 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

5-24-5 r 

£ *= 

tons 

. 281 

Cr = . 395 
I0H4 

RATING 

/ A 

£ = 
lot 

i 

-.22? 

O =1.08 
lot 

3 


COMMENTS : 

- LITTLE OSCILLATORY TENDENCY 


- STICK MORE SENSITIVE (THAN PREVIOUS RUNS 
I.E. RUNS 5-24-1 - 5-24-4) 






Table A. 8 - Data Summary Sheets continued 



- MUST BE CAREFUL NOT TO OVERCONTROL 


FREQUENCY OF VIBRATION NOT DISTRACTING 










I 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 



COMMENTS * 

- ACQUISITION NOMINAL 


- OSCILLATIONS TEND TO BE ANNOYING 


HAD TO MENTALLY SUPRESS THE ANNOYANCE 
( SENSATION ) 








Table A.8 - Data Summary Sheets continued 


CASE NO. 



SPECS : 

•n : ON Cti ■ 2. 

y * 

9J : ON A) *1.1 

* X 

OLD CASE NO. : 

0 SCAS : ON 

0 SPEED HOLD 

56 

K * 1.6 

n 

; ON 

SCORES J 


COOPER- 



HARPER 

€ -= - . 04 0 

CT “ 1.0 

RATING 

Mni 

lon« 


£ = - . 074 

O =1.37 

3.5 

IA 

lot 



COMMENTS s 


- MORE DIFFICULT TO CONTROL (THAN PREVIOUS 
RUN ) 


- SICKENING MOTION 
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Table A. 8 - Data Summary Sheets continued 



- TASK SEEMED A LITTLE TOUCHER (THAN 
PREVIOUS RUNS) 


NOT SURE IF ENTIRELY DUE TO MOTION 
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Table A.8 - Data Summary Sheets continued 







m 


Table A.8 - Data Summary Sheets continued 



SCORES : 

s — . OSS 17 —1.21 

terva Iona 

£ = -.66 <3 =1.11 

tot lot 

COMMENTS : 

- SIGNIFICANT DEGREOATION IN PERFORMANCE 

- MORE DIFFICULT TO ACQUIRE TARGET 

- SLUGGISH 


COOPER- 

HARPER 

RATING 

5 


RUN/FI LOT 

S -24-13r 

/ 


MORE STICK DEFLECTION REQUIRED 
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Table A. 8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 



- LESS PREDICTABLE 


LARGER OVERSHOOT IN CORRECTIONS 
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Table A.8 - Data Summary Sheets continued 



- DID NOT SEEN TO BE JUNPING QUITE AS BAD 


LARGE FORCES AND DISPLACEMENTS 
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Table A.8 - Data Summary Sheets continued 



CO HUE NTS * 

- MOTION A DISTRACTION BECAUSE FELT SURGE 
(U) IN DIVE* PILOTS ARE WARY 


- DESIRED PERFORMANCE ACHIEVED 


- PITCH A LITTLE LIGHTER IN RESPONSE SO 
MAY BE TENDENCY TO OVERSHOOT 
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Table A.8 - Data Summary Sheets continued 



- INTERESTING THING IS AN OSCILLATION IS 
SET UP WHEN TRYING TO RECOVER BOTH AXES 
THAT DID NOT OCCUR IN CASE IB-21-2 


- CAN NOT DIVERT ATTENTION OR ELSE A FEW 
OVERSHOOTS 


- WILL TRY TO ADJUST KQ IN PITCH SCAS TO 
ELIMINATE BOBBLE 


NOTE 


SIGMAC P)**2 


0.77 FOR THIS RUN 
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Table A.8 - Data Summary Sheets continued 



COMMENTS s 


- NOTE : SIGMA CP )**2 = 0.77 FOR THIS RUN 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





7/ : ON 

> 

CJ = 2. 0 

SCA5 : ON 

K =2.0 

* 

1C-21-3 

n ; on 

X 

4> = 2. 0 

X 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

9,1 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-3-5 , 

/ 

€ — 

long 

. 315 

17 =1.36 

IOfl< 

RATING 

/ B 

£ = 
lot 

-5.25 

O =2.53 

1st 

N^A 


COMMENTS : 


- OSCILLATIONS STAY WITHIN CIRCLE 


- JUST LET IT DAMPEN OUT SINCE CAN NOT 
CONTROL IT 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 
1C-21-3 


RUN/PILOT 
5- 


COMMENTS 



SPECS ; 


rj : ON 

y 

II 

K) 

• 

O 

5 CAS : ON 

K =2.0 

* 

n : ON 

z 

<X< = 2. 0 

X 

SPEED HOLD 

; OFF 

OLD CASE NO. : 

9,1 


SCORES s 



COOPER- 




HARPER 

£ — 

tor* 

. 565 

(7 =1.62 
ion* 

RATING 

€ = 
Ii3t 

. 308 

O =1.92 

lot 

N/A 





Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS • 






7) : ON 

Cl? = 

2. 0 

SGA3 : ON 

K =2.0 

! 

y 

y 



* 

1 C-21-3 

i ON 

* X 

& — 
* 

2. 0 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

9, 1 



SCORES : 



! 

COOPER- 

mgm 





HARPER 


€ « 
ions 

. 419 


<7 *=1.53 

ion* 

RATING 

/ D 

e = 

-.57 


O =2.25 

N/A 


MX 



lot 



COMMENTS s 


- MORE OSCILLATION IS DISPLAY COMPARED TO 
TWO PREVIOUS RUNS 


- DEGRADED PERFORMANCE COMPARED TO TWO 
PREVIOUS RUNS 


- ROLL OVERSHOOT 
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Table A.8 - Data Summary Sheets continued 



- TRIED TO BE AS AGGRESSIVE AS POSSIBLE 


- TRYING TO STAY CENTERED ON TARGET WITH 
OSCILLATIONS ON EITHER SIDE OF THE DOT, 
OBVIOUS DUE TO VIBRATION 


- ROLL STILL NOT A PROBLEM - CONCENTRATE 
ON PITCH 


USED MECHANICAL TECHNIQUE 
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Table A.8 - Data Summary Sheets continued 



- ATTEMPTED TO FLY AS SMOOTHLY AS POSSIBLE 
TO AVOID EXCITATION OF MODES 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






77 : ON 

> 

uj = 2. 0 

SGAS 

: ON 

K =2.0 

* 

1C-21-5 

r) : ON 

X 

0 > =1.5 

X 

SPEED HOLD 

; ON 


OLD CASE NO. : 

23 



RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

5-14-3 y 

€ = 

lortfl 

. 474 

<7 = 

lout 

1.82 

RATING 

/ B 

£ = 
IOt 

. 364 

a — 

lot 

1.64 

7+ 


COMMENTS : 

- APPARENT LAG VERY ANNOYING 


- EXTREME STICK DISPLACEMENTS REQUIRED TO 
GET NOSE MOVING 


- TENDS TO PIO 


ROLL DOES NOT SEEM TO AFFECT MY 
PERFORMANCE OR THE TASK 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7? : ON 

u> = 1 . S 

3 CAS : ON 

K =2.0 


y 

> 


* 

1C-21-6 

Ti i ON 

X 

= 2. 0 
X 

SPEED HOLD 

; on 


OLD CASE NO. : 

33 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

5—17—9/ 

€ — 

ter»a 

. 12 

<7 «=1.39 

loni 

RATING 

/ B 

£ = 

-.167 

a = 1.68 

7 


let 


lot 



COMMENTS s 


- HARD TO ROLL* ROLL OBVIOUSLY DEGRADED 


- HARD TO FLY INSTINCTIVELY (AS BEFORE) 


PERFORMANCE VERY BAD 



Table A.8 - Data Summary Sheets continued 



COMMENTS : 

- (ON LEARNING CURVE) 


- MENTALLY TRIED HARDER THAN PREVIOULY 


- FELT PERFOMANCE UAS BETTER THAN PREVIOUS 
Rl 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





T) ; ON 

y 

CJ =1.0 
* 

SCAS : ON 

s* 

II 

Is) 

• 

O 

1 C-21-? 

n s ON 

z 

o 
< N 

II 

N 

3 

SPEED HOLD 

J ON 


OLD CASE NO. : 

39 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

S-29-8 y 

€ “ 
lortfl 

. 22? 

<7 =1.42 

lon< 

RATING 

/ B 

£ = 
lot 

-.264 

a = i .?4 

lot 

7.S 


COMMENTS s 


- HARD TO TELL WHETHER PITCH OR ROLL IS 
THE PREBLEM WITH SIMULTANEOUS TASKS 
BEING FLOWN 


- DIFFICULT CONFIGURATION TO CONTROL 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






7? : ON 

y 

cj =1.0 
>• 

SCA.S 

: ON 

K =2.0 
* 

1 C— 2 1 -7 

o 

4 1 

N 

= 2. 0 
X 

SPEED HOLD 

! ON 


OLD CASE NO. : 

33 



RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

5-30— 8 r 

F- — 

long 

. 18 

<7 — 

font 

1 .31 

RATING 

X 

£ = 
lot 

. 156 

O — 
lot 

1.76 

5 


COMMENTS : 

- A LITTLE TOUGHER THAN LAST RUN 


- FELT LIKE MORE RUDDER EFFECTIVENESS 


AILERON FELT THE SAME 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 



- SLUGGISH RESPONSE 


VERY HARD TASK* UNACCEPTABLE PERFORMANCE 








Table A.8 - Data Summary Sheets continued 



- DESIRED PERFORMANCE OBTAINED WITH 
COMFORTABLE WORKLOAD 


- ONLY SLIGHT TENDENCY TO OVERCONTROL IN 
PITCH 


NOTE s NO DIGITAL DATA 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






7j : ON 

V 

GO 

* 

=» 2. 0 

SCAS : ON 

11 

■ 

o 

1C-22-2 

n t ON 

* 

s 

■ 1.5 

SPEED HOLD 

! ON 


OLD CASE 

NO. : 

26 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

S-14-6 y 

€ - 
lor* 

. 201 

CF — .904 
lont 

RATING 

/* 

e = 

leu 

“ • 

131 

O =1.32 

lot 

2.5 


COMMENTS : 

- PERFORMANCE ABOUT THE SAME AS CASE 
1C-12-3 (PREVIOUS RUN) BUT MUCH MORE 
PLEASANT TASK 


- NO BOUNCING 


- PERHAPS SUBTLE LAGS 


NOT QUITE DESIRED PERFORMANCE, BUT 
PRETTY CLOSE 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






73 : ON 

y 

CJ 

* 

— 2. 0 

SGA5 ; ON 

K —2.0 

* 

1C-22-3 

7} t ON 

x 

s 

— 1. 2S 

SPEED HOLD 

; on 


OLD CASE 

NO. : 

28 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

5-17-5 ✓ 

€ “ 
lent 

. 313 

(7 —1.11 
ion* 

RATING 

/b 

£ = 
tot 

9 

032 

a = 1.31 

lot 

3.5 


COMMENTS s 

- SENSITIVITY* MORE OF A TENDENCY TO 
OVERSHOOT 


- FELT HE DID NOT GET IN A GROOVE 


- HAD SOME TROUBLE OSCILLATING ABOUT 
TARGET 


- NO MOTION PUTS YOU TO SLEEP 





4 

I 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 





T) : ON 

y 

w = l.S 

* 

5 CAS : ON 

K *2.0 

* 

1C-22-S 

i ON 

* 

4> = 2. 0 

S 

SPEED HOLD 

; ON 


OLD CASE NO. : 

36 


RUN/PILOT 

SCORES s 



COOPER- 





HARPER 

S-17-12, 

€ = 

tong 

. 127 

<7 ** • 822 
Ion* 

RATING 

/* 

£ = 
lot 

-.278 

O =1.11 

lot 

A 


COMMENTS : 


- HARD TO STAY AGGRESSIVE* WANT TO GO TO 
SLEEP WITH NO MOTION 


- INTENSE CONCENTRATION NEEDE TO GET 
DESIRED PERFORMANCE 


- LIGHT FORCES IN ROLL* HAD TO CONCENTRATE 
TO KEEP SMOOTH 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





V : ON 

* 

cj =*1.0 
* 

SGAS : ON 

II 

to 

• 

O 

1C-22-6 

7) i ON 

a 

— 2. 0 

* 

SPEED HOLD 

; ON 


OLD CASE NO. : 

42 


RUN/PILOT 

SCORES t 



COOPER- 





HARPER 

S-31 -4 , 

C — 
torn 

. 107 

V — . 380 

lORf 

RATING 

/c 

e = 

lot 

- . S7 0 

O = 1 .47 

lot 

4 


COMMENTS s 

- LITTLE HARDER THAN CONFIG. lC-11-1 


- LESS PREDICTABLE IN ROLL 






Table A.8 - Data Summary Sheets continued 


CASE NO. 


1 C-22-7 


SPECS s 




V) : ON 
y 

th) “ 2. 0 
* 

SGAS : ON 

K =1.6 
* 

7) i ON 

* 

o 

■ 

H 

M 

3 

SPEED HOLD 

; on 

OLD CASE NO. : 

S6B 


SCORES s 



COOPER- 




HARPER 

C * 

tool 

. 41 

(7 *= 1 .5 

|0(1( 

RATING 

e = 

lot 

-.299 

O =1.49 

lot 

4 


COMMENTS t 


“ PITCH WAS NOT WELL BEHAVED (AS PREVIOUS 
RUNS ) 


- NOT ENTIRELY DUE TO MOTION (REFERING TO 
COMMENTS FOR PREVIOUS RUN) 
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Table A.8 - Data Summary Sheets continued 


CASE NO. SPECS : 


7j : ON 


o 

04 

II 

3 CAS : 

ON 

V 

* 




n ; ON 

X 

X 

= 0. 3 

SPEED- 

HOLD 

OLD 

CASE 

NO. : 

ED 



RUN/PILOT SCORES : 




e = . 

lot 


(7 =1.33 

Ion* 

a 


K = 2.0 

* 

; ON 


COOPER- 

HARPER 

RATING 


19 


lot 


1 .SO 


s 




145 

Table A. 8 - Data Summary Sheets continued 



- GOOD RESPONSE OTHERWISE 

















Table A. 8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7 } : ON 

y 

* 

o 
( N 

li 

5 CAS : ON K =2.0 

* 

1C-22-1 0 

; ON 

X 

— 1. s 

SPEED HOLD ; OFF 


OLD 

CAS E 

NO. : 

76 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 



tj : ON 

cj = 2.0 


V 

y 

1C-22-1 1 

n : ON 

z 

<X> —2m 0 

X 


OLD CASE NO. • 


SCORES : 

£ — -.001 

term 

e — . 098 

UK 


COMMENTS ! 


RUN/PILOT 



SCAS : ON 

« 

Is) 

• 

o 

SPEED HOLD 

; OFF 

77 , 



COOPER- 


HARPER 

(7 = . 88 
lorn 

RATING 

a = i.4i 

lot 

N^A 









I 
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Tabic A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





: ON 

y 

v e 

II 

to 

■ 

o 

i 3 CAS : ON 

K =2.0 

* 

1 C-22-1 1 

<n i ON 

X 

=2.0 

X 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

M 

M 

\ 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

6-11-2 r 

€ = 
tons 

. 068 

< 7 — 1.30 

lon« 

RATING 

X D 

£ = 
Idt 

-.495 

O =2.22 

lot 

N^A 


COMMENTS s 

- NO D ISCERNNABLE DIFFERENCE IN 

PERFORMANCE COMPARED TO PREVIOUS RUN 


- SAME SLIGHT ROLL OVERSHOOT 
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Table A.8 - Data Summary Sheets continued 



COMMENTS : 

- SLIGHT ROLL OVERSHOOT 


- PERFORMANCE ACCEPTABLE 
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Tabic A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






7 j : OFF 

V 

CJ == - 

> 

SCA.S 

: ON 

K = 1.6 

* 

2C-1 1-1 

; OFF 

Cir 1 * == - 

X 

SPEED HOLD 

; ON 


OLD CASE NO. : 

61 



RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

5-31-5 / 

€ — 
lertfl 

. 066 

<7 = 

lorn 

. 513 

RATING 

/C 

€ = 
IA 

-.27 0 

a — 

lot 

. 205 

2 


COMMENTS : 

- ACHIEVED DESIRED PERFORMANCE 


- NOTE s SIGMA CP .1**2 =0.15 OMEGA ( R 1 = 
0 MEG AC P 1 = 0.5 






Table A.8 - Data Summary Sheets continued 


CASE NO. 
2C-1 1-2 

SPECS : 

7j : ON u — 2. 0 

y y 

7 ) 1 ON = 2. 0 

* * 

OLD CASE NO. : 

SQAS : ON 
SPEED HOLD 

62 

K — 1.6 
* 

; ON 

RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

5-31 -6 * 

Z = 

. 066 

CT = . 456 

RATING 

/ 

tong 


long 


/ c 

e — 

-.213 

a — .210 

Nf'A 


let 


lot 



COMMENTS : 


- TARGET VIBRATES WITH A/C SYMBOL* NO REAL 
CONFUSION 


- NOTE s SIGMACP)**2 = 0.1* OMEGA ( R ) = 
0 MEG At P ) = 0. S 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS s 







73 : ON 

y 

CJ 

* 

II 

K) 

a 

O 

SCAS 

r 1 

O 

z 

u> 

a 

H 

II 

2C-1 i— 3 

7) i ON 

X 

X 

= 2. 0 

SPEED HOLD 

; ON 


OLD CASE 

NO. ! 

63 



RUN/PILOT 

SCORES : 





COOPER- 







HARPER 

S— 31 —7 s 

C == 

Ions 

. 01 ? 

(7 — . 

lon« 

60 

RATING 

/c 

II 

ti 

a 

172 

O = . 
lot 

311 

N7A 


COMMENTS s 


NOTE s SIGMACP)**2 * 0.2 t OMEGACR) 
OMEGACP) * 0.S 








Table A.8 - Data Summary Sheets continued 


SPECS : 


7? : ON cj = 2. 0 SGAS : ON 

v r 


K =1.6 


n : ON = 2. 0 SPEED HOLD ; ON 

* X 

OLD CASE NO. : S A 


RUN/PILOT 
5-31-8 / 

SCORES : 
€ — 

-.111 

(7 — 

. 735 

COOPER- 

HARPER 

RATING 

A 

lens 

e = 

-.181 

lon« 

O — 

. 298 

A 

lot 


lot 





NOTE : SI 6MA ( P ) 

OMEG A( P ') = 0.5 


0 . 3 


OMEGA ( R ) 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7} : ON 

y 

II 

K» 

■ 

o 

SQA5 : ON 

K =2.0 
* 

2C-1 1-S 

?? ; on 

X 

— 2. 0 
r 

SPEED HOLD 

; ON 


OLD CAS E NO. : 

7 8 


R UN/ PILOT 

SCORES : 



COOPER- 





HARPER 

S-3-4 y 


. 013 

<7 — . 702 

lon< 

RATING 

/ C 

£ = 
lot 

036 

O = .291 
lot 

4.5 


COMMENTS : 

- STICK FORCES ARE A LITTLE HEAVY 


- GOOD TRACKING PERFORMANCE WITHOUT MUCH 
DIFFICULTY 


- MOTION IS A DISTRACTION* BUT DOES NOT 
SEEM TO AFFECT PERFORMANCE 


ROLL OSCILLATIONS* MODERATELY OBJECTION- 
ABLE* CAUSES TENTATIVE USE OF AILERON, 
USE RUDDER TO COMPENSATE 
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Table A.8 - Data Summary Sheets continued 


C ASE NO . 

SPECS : 





7} : ON co 

y * 

= 2. 0 

3 GAS : ON 

II 

w 

« 

O 

2C-1 1-S 

?'i ; ON 

i * 

= 2. 0 

SPEED HOLD 

2 

O 


OLD CASE 

NO. : 

78 


RUN/ PI LOT 

SCORES : 



COOPER- 





HARPER 

6— A— 7 / 

/ 

£ = .061 
terrg 

V — . S8 
lone 

RATING 

u 

\ 

ft 

5 

II 

1 

• 

112 

a — . 203 

lot 

A 


COMMENTS : 


- FINE TUNES HEADING ERROR WITH RUDDER* 
GROSS CORRECTION WITH AILERON 
( MINIMI ZES ROLL OSC I LL AT I ONS ) 


- DEFINITE INCREASE IN PERFORMANCE (OVER 
PREVIOUS RUN) 


- WORKED AS HARD WITH BETTER RESULTS 


ROLL MOTION IS BOTHERSOME, JERKY 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7) : ON 

y 

co = 2. 0 

SGA5 : ON 

II 

K) 

a 

O 

2C-1 l-e 

Ti : ON 

X 

<0 — 1.5 

X 

SPEED HOLD 

; ON 


OLD CASE NO. ! 

79 , 


RUN/P I LOT 

SCORES s 



COOPER- 





HARPER 

6-3-5 r 

/ 

€ = 
lor >9 

. 26 

17 — 1.21 
loni 

RATING 

\ 

n 

e = 

i at 

1 

-.332 

a = . 270 
lot 

5 


COMMENTS s 


- STICK FORCES SAME AS LAST RUN 


- FELT PERFORMANCE WAS WORSE THAN SCORES 
INDICATE 


- MOTION IS DISTRACTING* EFFECT ON 
PERFORM 1 AN CE IS QUESTIONABLE 


- AWARE OF ROLL OSCILLATIONS AND SO AVOIDS 
EXCITING THEM 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7j : ON 

e 

V 

II 

Is) 

» 

o 

5 CAS : ON 

K =2.0 

* 

2C-1 1-6 

Ti : ON 

X 

==1.5 

X 

SPEED HOLD 

; ON 


OLD CASE NO. : 

79 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

6-4-11 / 

/ 

C = 

ter>s 

e = 

lot 

. 058 
-. 172 

(7 = . 650 

lort< 

<7 = . 279 

lot 

RATING 

4.5 


COMMENTS : 

- LOU RUDDER RESPONSE 


- CAN NOT SEEM TO OBTAIN PERFORMANCE THAT 
SEEMS TO BE ACHIEVABLE 


- ANNOYING LONGITUDINAL VIBRATION 
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Table A.8 - Data Summary Sheets continued 



- STICK FORCES SEEMED HEAVIER* MORE PITCH , 
AILERON AND RUDDER ACTIVITY UERE 
REQUIRED TO OBTAIN PERFORMANCE 


- MOTION IS ANNOYING 


- ROLL OSCILLATIONS LESS NOTICEABLE 
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Table A. 8 - Data Summary Sheets continued 



- USED MOTION CUES BUT DID NOT CONSCIOUSLY 
KEY ON IT 


- IGNORE HORIZON MOTION IN DISPLAY 


SLIGHT RESPONSE LAG 
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Table A.8 - Data Summary Sheets continued 



COMMENTS * 

- NO MAJOR DEFICIENCIES 


- FELT LATERAL MOTION ANNOYING* 
UNREALISTIC 


- SLIGHTLY MORE DIFFICULT THAN PREVIOUS 
RUN 


- FLEX MODE SEEMS SLIGHTLY DIFFERENT 


FELT HE WAS WORKING HARDER 
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1 

I Table A. 8 - Data Summary Sheets continued 


CASE NO. 

SPECS * 




77 : ON cj — 2. 0 

r » 

SGAS ; ON 

K — 2.0 

a 

2C-1 1-1 0 

n t ON —1.0 

X X 

SPEED HOLD 

; OFF 


OLD CASE NO. : 

93 



SCORES 8 


COOPER- 

HMj 1 



HARPER 


C — -.031 
lam 

cr — . 785 
lonf 

RATING 

1 

€ = -.236 

tot 

O — . 258 
lot 

6 

COMMENTS * 



- VERY OBJECTIONABLE. SLUGGISH BEHAVIOR 


- COULD COMPENSATE FOR DEFICIENCIES. FELT 
HE COULD DO BETTER WITH PRACTICE 


- NOT AS RESPONSIVE TO STICK. MORE LEAD 
REQUIRED DUE TO INCREASED SLUGGISHNESS 
(COMPARED TO LAST FEW PREVIOUS RUNS) 


- IGNORING HORIZON DISPLAY MOTION 


HAD TO BE MORE AGGRESSIVE 
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Table A. 8 - Data Summary Sheets continued 



- EXTENSIVE PILOT COMPENSATION REQUIRED 


- PIO TENDENCIES* TRIED TO PUT IN SMOOTH 
INPUTS TO NOT EXCITE OSCILLATIONS (IN 
BOTH AXES) 


- TASK REQUIRED MORE STICK ACTIVITY 


IF TARGET GETS AUAY . A LARGER INPUT 
CAUSES A CHASING GAME 


SPEED HOLD EFFECTS NOTICED 







Tabic A.8 - Data Summary Sheets continued 


CASE NO. SPECS t 

V : ON CJ — 2. 0 SCAS : ON K — 
* » • 

2C-11-12 f) S ON — 0. 8 SPEED HOLD ; OFF 

m m 

OLD CASE NO. : 9 A 



COMMENTS t 


- TRYING TO PUT IN SMOOTH INPUTS IN 
LATERAL STICK TO NOT EXCITE 
OSCILLATIONS 


IF HE STAYS CLOSE TO TARGET - OK. BUT IF 
IT GETS AWAY FROM HIM HE HAS TROUBLE 
GETTING BACK TO IT 


- MORE DIFFICULT THAN PREVIOUS RUN 


- CONTROL EFFECTIVENESS ABOUT THE SAME AS 
LAST RUN 


LEAD REQUIRED IN BOTH AXES 




Table A.8 - Data Summary Sheets continued 



- IGNORING HORIZON DISPLAY MOTION 


- SOMETIMES FEELS COMBINATION OF CAB 
MOTION AND HORIZON MOTION CONFUSING 


- THINKS MOTION IS CONFUSING 








Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






: ON 

> 

Cl? 

* 

il 

W 

■ 

o 

SGA5 : ON 

K —2.0 

* 

2C-12-1 

7) : ON 

X 

X 

= 2. 0 

SPEED HOLD 

; on 


OLD CASE 

NO. : 

82 


RUN/PILOT 

SCORES s 




COOPER- 






HARPER 

6-4-8 / 

/ 

€ *= 

tool 

. 033 

(7 — • 61 
lon« 

RATING 

/c 

£ = 
left 


118 

a = . 173 

lot 

A 


COMMENTS s 


- DIO NOT NOTICE ANY DIFFERENCE OVER 
PREVIOUS RUN 


COMMENTS FROM PREVIOUS RUN APPLY IN THIS 
RUN TOO 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 
2C-12-2 

SPECS : 

rj : ON co = 2. 0 

y » 

Ti : ON & =1.0 

X X 

OLD CASE NO. : 

i SCA5 : ON 

SPEED HOLD 
83 

K =2.0 
; ON 

RUN/PILOT 
6-4-9 r 

SCORES : 
£ = 

. 031 

(7 = . 634 

COOPER- 

HARPER 

RATING 

X 

lena 

e = 

-. 127 

Ion* 

O — . 294 

S 

Idt 


lot 



COMMENTS : 

- MORE COMPENSATION THAN PREVIOUS RUN 


- HARDER TO OBTAIN DESIRED PERFORMANCE 


- RESPONSE LAG 


- WORSE THAN PREVIOUS RUN CX.E. 
CASE 2C-12-1 ) 
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Table A.8 - Data Summary Sheets continued 



COMMENTS s 


- MORES RESPONSIVE THAN PREVIOUS RUN tl.E. 
CASE 2 C- 12-2) 


- PROM INANT ANNOYING LONGITUDINAL 
VIBRATION 


- DID NOT FEEL HE DID AS WELL AS HE COULD 
HAVE 


- DID NOT CAPITALIZE ON IMPROVED 
RESPONSIVENESS 






Table A.8 - Data Summary Sheets continued 



- HAD TO LEAD TARGET 


FELT HE COULD DO BETTER THAN HE DID 
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Tabic A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






7} : OFF 

y 

CJ — - 

SCAS 

Z 

o 

14 

K *2.0 

* 

2C-1 2-5 

n : OFF 

Z 

& — - 

SPEED HOLD 

z 

o 


OLD CASE NO. : 

SOB 



RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

6-6-11 / 

/ 

f = 
lerti 

-.019 

<7 = . 

lOflfl 

S3 

RATING 

/c 

£ = 
Idt 

-.03 0 

a = . 

lot 

153 

A 


COMMENTS : 

- HhD TO WORK SOME 


- THIS CASE ALLOWS PILOT TO BE MORE 
AGGRESSIVE IN BOTH AXES 


- CAN INPUT SHARPER INPUTS WITHOUT 
EXCITING PIO 


CAN LOCK ON TARGET BETTER 
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Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





7j : ON 

y 

II 

K) 

• 

o 

SQAS : OFF 

K = - 

<» 

2 C- 12-6 

7)* ON 

« = 2 . 0 
X 

SPEED HOLD 

; OFF 


OLD OASE NO. : 

114 


RUN/PILOT 

SCORES : 



COOPER- 





HARPER 

6 - 1 1-1 a- 

V- = 

terra 

N/A 

CT = N/A 

lona 

RATING 

/c 

/ 

£ = 

id-. 

N/A 

a = n/a 

lot 

N/A 



COMMENTS : 


- PILOT INPUT CAUSES I NS TAB I LI TY* OBVIOUS 
PIO 


- VERY LIGHT STICK FORCES REQUIRED TO 
MAINTAIN STABILITY 


- NOTE : NO TAPED DATA * NO STRIP CHARTS 





Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 




7} : ON cj = 2. 0 

y ? 

5 CAS ; ON 

o 

C4 

ii 

2C-21-1 

n : ON o> —1.0 

"x X 

SPEED HOLD 

; on 


OLD CAS E NO. : 

31 


RUN/PILOT 

S CORE S s 


COOPER- 




HARPER 

6-3-7 / 

/ 

/I 

jr = -.042 

terra 

£ = -.385 

let. 

V — . 744 

lona 

<3 — . 269 

lot 

RATING 

4 


COMMENTS : 

- WAS MORE AGGRESSIVE THAN PREVIOUS RUN 


- NOTICED OVERSHOOT IN PITCH 


- MORE AGGRESSIVE IN AILERON INPUTS 


- IGNORED DISPLAY MOTION OF H0RI20N, 
DID NOT AFFECT PERFORMANCE 






C ASE NO . 


2 C -2 1-1 


Table A.8 - Data Summary Sheets continued 


SPECS : 



tj : ON 

y 

= 2. 0 

3 GAS : ON K =2.0 

* 

n* ' on 

—1.0 

X 

SPEED HOLD ; ON 

OLD 

CASE NO. ; 

81 


R UN/ PILOT S CORE S 

6 - 6-10 ,• £ 


= . 024 

17 = 

. S4 

larva 

lone 



a — 

. 27S 

lot 

lot 



COOPER- 

HARPER 

RATING 


COMMENTS 


- FELT MOTION HELPED IN THIS CASE 


- NO MOTION ALLOWS STEADIER STICK INPUTS 


- FELT HE COULD BE MORE AGGRESSIVE - 
BUT STILL TRIED TO STAY SMOOTH 



Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 






rj : ON 

y 

* 

II 

Is) 

• 

o 

5 CAS : ON 

o 

N 

II 

2C-21-2 

rj : ON 

i 

& 

X 

— 2*0 

SPEED- HOLD 

; ON 


OLD CASE 

NO. : 

99 


RUN/PILOT 

SCORES : 




COOPER- 






HARPER 

\ 

\ U 

a. \ 

i \ 
1 

w 

C — 

lerta 

€ = 

1C*. 

. 142 
096 

<? = . S AA 

long 

O — . 21 

lot 

RATING 

A 


COMMENTS : 

- CAN GET AGGRESSIVE AND THINGS DO NOT GET 
OUT OF CONTROL 


- NO RIO TENDENCY 


- CAN NOT TELL IF MOTION AFFECTS 
PERFORMANCE 


- FELT SCORES MAY NOT REFLECT PERFORMANCE 


HAD TO SUPPLY SOME LEAD 




Table A.8 - Data Summary Sheets continued 


CASE NO. 

SPECS : 





ij : ON 

y 

cj = 2. 0 
* 

SCAB : ON 

K =2.0 

* 

2C-21-3 

7 ) : ON 

X 

=1.5 

X 

SPEED HOLD 

; on 


OLD CASE WO. : 

100 


PIJN^PT! HT 

SCORES : 



COOPER- 

is UF if r I L. U 1 







HARPER 

6-6-9 x • 

€ — 

teos 

. 061 

CT = . 60 

I0II4 

RATING 

/ c 

£ = 
lot. 

-.17 

a = . iss 

lot 

5 


COMMENTS : 

- MORE SQUIRREL Y IN ROLL THAN IN PREVIOUS 
RUN 


- NOTICED OVERSHOOTS IN PITCH AND ROLL 
(MORE NOTICEABLE IN ROLL) 


CAN NOT TELL THE EFFECT OF MOTION ON 
PERFORMANCE 
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Table A.8 - Data Summary Sheets concluded 

CASE NO. 

SPECS : 






T) : ON 

o 

II 

3 

SCAS 

: ON 

K =2.0 


y 

* 




2C-2 1 -A 

7} i ON 
* 

0> =1.0 
X 

SPEED HOLD 

: OFF 


OLD CASE NO. : 

93 C 



RUN.-' PILOT 

SCORES s 




COOPER- 






HARPER 

G-4-S /• 

f — 

. 01S 

<7 — 

. 968 

RATING 

/ 

ler>a 


lorn 



/ A 

e = 

-.244 

a = 

. 259 

N/A 

y 

\&L 


lot 




COMMENTS ! 
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Appendix 6 

Simulator Frequency Response Data 


This appendix presents frequency response data of the simulation facility that was used to 
conduct the simulation experiment, i.e. the Langley VMS simulator. This data was obtained 
experimentally using several sets of vehicle dynamics that correspond to varying degrees of 
structural flexibility. The following tables describe the experimental conditions and the data 
that was recorded. The units for the frequency response plots are indicated as well as a 
description of the parameters that were measured and their units. The values of the symmetric 
and antisymmetric mode vibration frequencies are also indicated, these define the 
configurations associated with each set of frequency response data. This data was used to 
produce the frequency response plots of the simulator presented in Figures 16 through 20, 
which correspond to the baseline configuration, i.e. Configuration 1. 
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I 


► 


I aWAocVed S\rvuAator We^oenCN/ Response DccV<x 

• Inpot Amplitude, '• XO lbs Cbo4v> co<eO- 

• Mc\Cjnl4ucl«S +&botcibed in decibels (c\E>). 

• Phones 4xt>o\a4e<A in decrees . 

• Frequencies c>.(<L 4tvbo\o4ccl in . 


I 


1 


I 


I 


"Tke, 4c\b\e beloto iv\clictA4es 4ue cMits -Cor 4^»e various. pucam-e4cts— 


Table A.9 - Simulator Data : Symbol Definition 



subscripts 1 cp - cockpit location 

CrvicX— Com»v>£*rt4 b vnoVion boSe. 
otVier .symbols* — meoiUf^tA at motion base 

,\ — tto-ie cteriv/atioC 
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Table A. 10 - Simulator Data : Configuration Definition 



Configuration 


/ 

z 

3 

4 

3 


2.0 

IS 

1.0 

2.0 

0 


2.0 

2.0 

2.0 

is 

0 
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Table A.l 1 - Simulator Data : Frequency Responses 


CONFIGURATION 1 : Magnitudes 


f req 


1 


2 3 4 


5 6 


7 8 9 


0. 25 
0. 50 

0. 75 

1 . 00 
1. 25 
1. 50 

1. 75 

2 . 00 


-14 130 -38. 
-13. 210 -40. 
-12. 600 -38. 
-13. 470 -37. 
-14.860 -35. 
-16. 430 -34. 
-18. 000 -31. 
-19.690 -27. 


400 -12. 850 
330 -14. 890 
370 -17.360 
230 -18.870 
910 -20.030 
270 -21.220 
820 -22. 480 
170 -30. 490 


-11. 830 

-30. 

-11. 430 

-27. 

-12. 200 

-24. 

-12. 370 

-21. 

-12. 550 

-20. 

-12. 790 

-19. 

-13. 000 

-17. 

-13. 710 

-7. 


240 -64. 360 
150 -64.960 
420 -63. 160 
910 -63.070 
675 -63.310 
310 -63. 480 
220 -62. 890 
570 -60. 550 


-57 220 -22. 
-55. 250 -22. 
-54. 380 -21. 
-54. 250 -20. 
-55. 560 -20. 
-56. 960 -20. 
-57. 710 -19. 
-57. 750 -18. 


190 -28. 990 
910 -30. 090 
050 -30. 940 
630 -31. 940 
480 -33. 670 
430 -35. 470 
916 -37. 160 
360 -39. 420 


key : All longitudinal 

1) delta / F 

2) nz / delta 

cp 

A 

4) nz / nz 

cp 


6) nz / F 
cp 


8) nz / F 
cmd 


axis parameters 

3) theta / delta 

A 

5) q / theta 

A 

7) q / F 

A 

9> q / F 
cmd 


the data below is for easy reading into 


fortran programs 


data 


0. 25 
O. 50 

0. 75 

1 . 00 
1. 25 
1. 50 

1. 75 

2 . 00 


14. 130 -38. 400 -12. 
13.210 -40,330 -14. 
12. 600 -38. 370 -17. 
13.470 -37.230 -18. 
14. 860 -35. 910 -20. 
16.430 -34.270 -21. 
18.000 -31.820 -22. 
19. 690 -27. 170 -30. 


850 -11. 830 -30. 
890 -11. 430 -27. 
360 -12. 200 -24. 
870 -12.370 -21. 
030 -12. 550 -20. 
220 -12.790 -19. 
480 -13.080 -17. 
490 -13. 710 -7. 


240 -64. 360 -57. 
150 -64.960 -55. 
420 -63. UQ -54. 
910 -63.070 -54, 
675 -63.310 -55. 
310 -63.480 -56. 
220 -62. 890 -57. 
570 -60. 550 -57. 


220 -22. 190 -28. 990 
250 -22.910 -30.090 
380 -21.050 -30.940 
250 -20.630 -31.940 
560 -20. 480 -33. 670 
960 -20. 430 -35. 470 
710 -19. 916 -37. 160 
750 -18.360 -39.420 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION I : Phases 


f r eq 

1 

2 

3 

4 

5 

6 

7 

8 

9 

P 

W 

ui 

-78. 27 

-60. 75 

-167. 74 

47 62 

—287. 10 

-91. 41 

-173. 09 

-88. 82 

-257. 60 

0. 50 

-60. 53 

31. 13 

-244. 31 

20. 56 

-319. 48 

-8. 83 

-264. 32 

-3. 44 

-337. 62 

O. 75 

-98. 01 

• 

14. 62 

-258. 10 

14. 29 

-341. 61 

-69. 09 

-337. 72 

-61. 68 

-43. 27 

1. 00 

-140. 16 

7. 69 

-262. 58 

6 67 

—2. 49 

-125. 70 

-45. 24 

-116. 11 

-99. 42 

1. 25 

-176 81 

3. 00 

-267. 58 

0. 26 

-22. 3B 

-173. 55 

-106. 43 

-163. 85 

-144. 26 

1. 50 

-205. 62 

-1. 71 

-270. 14 

-5. 05 

-39. 64 

-212. 38 

-255. 40 

-198. 85 

-280. 14 

1. 75 

-229. 06 

-7. 13 

-277. 31 

-8. lO 

- 57 . 38 

- 244 . 28 

- 203. 74 

-229. OO 

-209. 62 

2. 00 

-243. 89 

-28. 03 

-28. 67 

-8. 58 

-359. 14 

-280. 51 

-271. 70 

-265. 76 

-241. 76 

key : All 

longitudinal axis 

parameters 






1) 

delta / F 









2) 

nz / delta 

3 ) theta / delta 






cp 












/A 







4) 

nz / nz 


5) q 

/ theta 







CP 










A 


A 







6) 

nz / F 


7) q 

/ F 







cp 












/A 







8) 

nz / F 


9) q 

/ F 







end 


end 





the data below is for 

easy reading into 

fortran 

programs 




ta 










0. 25 

-78. 27 

-60. 75 

-167. 74 

47. 62 

-287. 10 

-91. 41 

-173. 09 

-88. 82 

-257. 60 

0. 50 

-60. 53 

31. 13 

-244. 31 

20. 56 

-319. 48 

-8. 83 

-264. 32 

-3. 44 

-337. 62 

0. 75 

-98. 01 

14. 62 

-258. 10 

14. 29 

-341. 61 

-69. 09 

-337. 72 

-61. 68 

-43. 27 

1. 00 

-140. 16 

7. 69 

-262. 58 

6. 67 

-2. 49 

-125. 70 

-45. 24 

-116. 11 

-99. 42 

1. 25 

-176. 81 

3. 00 

-267. 58 

0. 26 

-22. 38 

-173. 55 

-106. 43 

-163. 85 

-144. 26 

1. 50 

-205. 62 

-1. 71 

-270. 14 

-5. 05 

-39. 64 

-212. 38 

-155. 40 

-198. 85 

-180. 14 

1. 75 

-229. 06 

-7. 13 

-277. 31 

-8. 10 

-57. 38 

-244. 28 

-203. 74 

-229. 00 

-209. 62 

2. OO 

-243. 89 

-28. 03 

-28. 67 

-8. 58 

-359. 14 

-280. 51 

-271. 70 

-265. 76 

-241. 76 


I 



I 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 1 : Magnitudes 


f req J123436789 

! 

i 

0. 231 -6. 390 -37. 180 -12. 080 2. 790 -43. 080 -60. 770 -61. 560 -18. 480 -26. 090 

1 

0.501 -10.900 -31.700 -15.290 -7.010 -36.858 -69.600 -63.030 -23.970 -30.860 

i 

0.731 -24.260 -51.990 -16.850 -4.780 -40.610 -81.020 -81.720 -41.810 -45.540 

* 

key : All lateral-directional axes parameters 

1> delta / F 


2) ny / delta 
cp 


3) p / delta 


4) ny / ny 
cp 


5) p / p 


6) ny / F 
cp 


7) p / F 


8) ny / F 
cmd 


9) p / F 
cmd 


the data below is for easy reading into fortran programs 


data 


0.23 -6.390 -57.180 -12.080 2.790 -43.080 -60.770 -61.360 -18.480 -26.090 

0. 50 -10. 900 -51. 700 -13. 290 -7. 010 -36. 858 -69. 600 -63. 050 -25. 970 -30. 860 

0.73 -24.260 -51.990 -16.850 -4.780 -40.610 -81.020 -81.720 -41.810 -43.540 


i 
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Table A. 11 - Simulator Data : Frequency Responses continued 


CONFIGURATION 1 : Phases 


fr eq l 

1 

2 

3 

4 

3 

6 

7 

8 

* 

0. 25! 

i 

-195. 18 

-339. 67 

-99. 08 

-186. 43 

-65. 80 

-1. 27 

-0. 06 

-179. 38 

i 

0. 50! 
• 

-267. 56 

-337. 96 

-83. 28 

-215. 34 

-107. 36 

-100. 85 

-98. 19 

-260. 58 

i 

0. 75! 

« 

l 

-306. 44 

-338. 28 

-76. 03 

-238. 83 

-163. 54 

-163. 54 

-186. 01 

-296. 97 


key : All lateral-directional axes parameters 

1) delta / F 


2) ny / delta 

cp 


3) p / delta 


4) ny / ny 
cp 


5) p / p 


6) ny / F 
cp 


7) p / F 


8) ny / F 
cmd 


9> p / F 
cmd 


the 

data below 

is for 

easy reading into 

fortran | 

programs 



i 

0. 23 

-193. 18 

-339. 67 

-99. 08 

-186. 43 

-65. 80 

-1. 27 

-0. 06 

-179. 38 

0. 50 

-267. 56 

-337. 96 

-83. 28 

-215. 34 

-107. 36 

-100. 83 

-98. 19 

-260. 58 

0. 73 

-306. 44 

-338. 28 

-76. 03 

-238. 83 

-163. 54 

-163. 54 

-136. 01 

-296. 97 


9 

-261. 50 
-351. 90 
-38. 54 


-261. 50 
-351. 90 
-38. 54 


data 
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Table A.l 1 - Simulator Data : Frequency Responses continued 



-14. 050 -38. 841 -1 


-12.600 -31.910 -65.480 -58.920 -23.350 -30.570 


0.50! -12.660 -39.600 -15.520 -13.420 -29.550 -65.670 -57.730 -23.350 -32.110 
I 

0.75! -12.460 -37.380 -18.120 -12.360 -25.710 -62.200 -56.290 -20.010 -32.640 

t 

I 

1.00! -13.720 -35.380 -20.010 -12.970 -22.146 -62.070 -55.880 -19.630 -33.650 
! 

1.25! -15.700 -32.380 -22.880 -13.580 -18.293 -61.650 -56.870 -19.060 -35.400 

< 

• 

1.50! -18.290 -26.720 -18.880 -13.870 -22.210 -58.870 -59.370 -17.260 -39.980 
J 

1.75! -16.820 -30.940 -19.070 -13.270 -21.370 -60.960 -57.250 -18.840 -37.330 
1 

2.00! -18.570 -33.600 -20.530 -13.960 -19.602 -66.120 -58.710 -21.550 -38.680 


key : All longitudinal axis parameters 


1) delta / F 


2) nz / delta 

cp 


3) theta / delta 


4) nz / nz 


5) q / theta 


6) nz / F 

cp 


7) q / F 


8) nz / F 
cmd 


9) q / F 
cmd 


the data below is for easy reading into fortran programs 


-14.050 -38.841 -12.960 -12.600 -31.910 -65.480 -58.920 -23.350 -30.570 
-12. 660 -39. 600 -15. 520 -13. 420 -29. 550 -65. 670 -57. 730 -23. 350 -32. 110 

-12. 460 -37. 380 -18. 120 -12. 360 -25. 710 -62. 200 -56. 290 -20. 010 -32. 640 

-13.720 -35.380 -20.010 -12.970 -22.146 -62.070 -55.880 -19.630 -33.650 
-15.700 -32.380 -22.880 -13.580 -18.293 -61.650 -56.870 -19.060 -35.400 
-18. 290 -26. 720 -18. 8B0 -13. 870 -22. 210 -58. 870 -59. 370 -17. 260 -39. 980 

-16.820 -30.940 -19.070 -13.270 -21.370 -60.960 -57 250 -18.840 -37.330 

-18. 570 -33. 600 -20. 530 -13. 960 -19. 602 -66. 120 -58. 710 -21. 550 -38. 680 
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Table A. 11 - Simulator Data : Frequency Responses continued 


CONFIGURATION 2 : Phases 


f req 1 

i 

i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

0 25 i 
• 

-75 06 

-64. 14 

-172. 70 

43. 61 

-281. 75 

-95. 58 

-169. 51 

-89. 74 

-254. 74 

t 

0. 501 

i 

-63. 16 

24. 81 

-248. 13 

26. 38 

-310. 74 

-11. 97 

-262. 02 

-7. 65 

-322. 98 

■ 

0. 751 
• 

-105. 87 

8. 79 

-261. 48 

14. 57 

-337. 36 

-82. 51 

-344. 71 

-76. 02 

-48. 15 

i 

1. 001 
« 

-149. 02 

0. 38 

-267. 63 

2. 13 

-1. 56 

-146. 51 

-58. 21 

-136. 56 

-109. 61 

1 

1. 251 
■ 

-182. 76 

-10. 24 

-279. 90 

0. 61 

-27. 12 

-192. 39 

-129. 78 

-183. 42 

-157. 89 

• 

1 . 50 1 
< 

-190. 12 

-68. 17 

-152. 98 

-1. 19 

-246. 96 

-259. 49 

-230. 06 

-250. 32 

-205. 32 

i 

1.751 

l 

-220. 04 

-158. 54 

-244. 36 

-10. 83 

-15. 51 

-29. 41 

-119. 91 

-11. 72 

-181. 11 

1 

2. 001 

* 

i 

-246. 23 

-170. 34 

-255. 57 

-11. 81 

-47. 52 

-68. 38 

-189. 32 

-50. 28 

-217. 28 

It eg 

All 

longitudinal axis 

parameters 






1) 

delta / 

F 








2) 

nz / delta 

3) theta / delta 






cp 












A 







4) 

nz / nz 

5) q 

/ theta 







cp 










/s. 


/A 







6) 

nz / F 


7) q 

/ F 







cp 



















8) 

nz / 

F 

9) q 

/ F 







cmd 


cmd 





th e 

data below is for 

easy reading into 

f ortran 

programs 




ita 










0. 25 

-75. 06 

-64. 14 

-172. 70 

43. 61 

-281. 75 

-95. 58 

-169. 51 

-89. 74 

-254. 74 

0. 50 

-63. 16 

24. 81 

-248. 13 

26. 38 

-310. 74 

-11. 97 

-262. 02 

-7. 65 

-322. 98 

0. 75 

-105. 87 

8. 79 

-261. 48 

14. 57 

-337. 36 

-B2. 51 

-344. 71 

-76. 02 

-48. 15 

1. 00 

-149. 02 

0. 38 

-267. 63 

2. 13 

-1. 56 

-146. 51 

-58. 21 

-136. 56 

-109. 61 

1. 25 

-182. 76 

-10. 24 

-279. 90 

0. 61 

-27. 12 

-192. 39 

-129. 78 

-183. 42 

-157. 89 

1. 50 

-190. 12 

-68. 17 

-152. 98 

-1. 19 

-246. 96 

-259. 49 

-230. 06 

-250. 32 

-205. 32 

1. 75 

-220. 04 

-158. 54 

-244. 36 

-10. 83 

-15. 51 

-29. 41 

-119. 91 

-11. 72 

-181. 11 

2. OO 

-246. 23 

-170. 34 

-255. 57 

-11. 81 

-47. 52 

-68. 38 

-189. 32 

-50. 28 

-217, 28 
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Table A. 11 - Simulator Data : Frequency Responses continued 


CONFIGURATION 2 : Magnitudes 


fre* '1 23436789 


0. 23! -6. 420 -56. 620 -12. 150 2. 480 -42. 870 -60. 550 -61. 440 -18. 420 -25. 970 

I 

0. 50! -11. 190 -31. 310 -13. 290 -7. 330 -36. 800 -70. 030 -63. 280 -26. 180 -31. 050 

! 

0. 73! -26. 920 -51. 980 -16. 760 -4. 170 -36. 200 -83. 070 -79. 890 -44. 580 -48. 160 


key : All later a 1-d ir ec t i onal 

1) delta / F 

2) ny / delta 

cp 


4) ny / ny 

cp 


6) ny / F 

cp 


8> ny / F 
cmd 


the data below is for easy reading into fortran programs 


0. 25 -6. 420 -56. 620 -12. 150 2. 480 -42. 870 -60. 550 -61. 440 -18. 420 -25. 970 

0. 50 -11. 190 -51. 510 -15. 290 -7. 330 -36. 800 -70. 030 -63. 280 -26. 180 -31. 050 

O. 75 -26. 920 -51. 980 -16. 760 -4. 170 -36. 200 -83. 070 -79. 890 -44. 580 -48. 160 


► 


I 


I 

! 


i 

I 


axes parameters 


3) p / delta 


5) p / p 


7) p / F 


9) p / F 
cmd 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 2 : Phases 


freq \ 
■ 

1 

2 3 

4 5 

6 

7 

8 

9 

1 

0. 25! 

-197. 24 

-311.52 -97.72 

-211.87 -63.64 

-0. 63 

-385. 59 

-178. 42 

-260. 96 

■ 

0. 50 i 

-267. 60 

-335. 59 -82. 72 

-212. 49 -108. 35 

-95. 08 

-98. 67 

-260. 23 

-351. 70 

1 

0. 75.' 

* 

• 

-305. 26 

-337. 88 -75. 03 

-304.80 -149.45 

-227. 94 

-169. 73 

-292. 81 

-36. 68 

key 

All 

lateral -directional 

axes parameters 






1) 

delta / F 







2) 

ny / delta 

cp 

3) p / delta 






4) 

ny / ny 

cp 

A 

3> p / p 






6) 

A 

ny / F 

cp 

A 

7) p / F 






8) 

ny / F 

cmd 

A 

9) p / F 

cmd 






the data below is for easy reading into fortran programs 

data 


0 . 

23 

-197. 24 

-311. 52 

-97. 72 

-211. 87 

-63. 64 

-0. 63 

0 . 

50 

-267. 60 

-335. 59 

-82. 72 

-212. 49 

-108. 35 

-95. 08 

0 . 

73 

-303. 26 

-337. 88 

-75. 03 

-304. 80 

-149. 45 

-227. 94 


-383. 59 
-98. 67 
-169. 73 


-178. 42 -260. 96 

-260.23 -351.70 

-292. 81 -36. 68 


195 


Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 3 : Magnitudes 


f r eq 


12 3 4 


5 6 7 


8 9 


O. 25 
0. 50 

0. 75 

1 . 00 
1. 25 
1. 50 

1. 75 

2 . 00 


-13 290 
-11. 150 
-13. 570 
-18. 100 
-14. 590 
-15. 750 
-17. 310 
-18. 780 


-41. 210 
-37. 600 
-33. 750 
-28. 890 
-33. 450 
-35. 560 
-36. 670 
-37. 380 


-13. 920 
-18. 670 
-26. 700 
-14. 000 
-17. 300 
-18. 990 
-19. 960 
-20. 910 


-10. 570 
-12. 810 
-13. 440 
-13. 590 
-12. 860 
-13. 130 
-13. 350 
-12. 080 


-35. 230 
-26. 740 
-15. 630 
-26. 530 
-24. 120 
- 22 . 100 
-20. 141 
-17. 830 


-65. 060 -62. 440 -24. 210 -34. 500 
-61. 560 -56. 560 -19. 410 -31. 440 
-60. 750 -55. 900 -18. 640 -32. 830 
-60. 560 -58. 620 -18. 450 -40. 280 
-60.890 -56.010 -19.010 -34.740 
-64. 430 -56. 850 -20. 790 -35. 490 
-67. 310 -57. 410 -22. 930 -36. 870 
-68. 240 -57. 520 -25. 110 -38. 290 


key : 

All 

long itud inal 


1) 

delta / F 


2) 

nz / delt« 

cp 


4) 

nz / nz 

cp 

■A. 


6) 

nz / F 


cp 


axis parameters 

3) theta / delta 

A 

5) q / theta 

a 

7) q / F 


8) nz / F 9) 

cmd 

the data below is for easy reading 


q / F 
cmd 

into fortran programs 


data 


O. 25 
0. 50 

0. 75 

1 . 00 
1 25 
1. 50 

1. 75 

2 . 00 


-13. 290 
-11. 150 
-13. 570 
-18. 100 
-14. 590 
-15. 750 
-17. 310 
-18. 780 


-41. 210 
-37. 600 
-33. 750 
-28. 890 
-33. 450 
-35. 560 
-36. 670 
-37. 380 


-13. 920 
-18. 670 
-26. 700 
-14. 000 
-17. 300 
-18. 990 
-19. 960 
-20. 910 


-10. 570 
-12. 810 
-13. 440 
-13. 590 
-12. 860 
-13. 130 
-13. 350 
-12. 080 


-35. 230 
-26. 740 
-15. 630 
-26. 530 
-24. 120 
- 22 . 100 
-20. 141 
-17. 830 


-65. 060 
-61. 560 
-60. 750 
-60. 560 
-60. 890 
-64. 430 
-67. 310 
-68. 240 


-62 440 
-56. 560 
-55. 900 
-58. 620 
-56. 010 
-56. 850 
-57. 410 
-57. 520 


-24. 210 
-19. 410 
-18. 640 
-18. 450 
-19. 010 
-20. 790 
-22. 930 
-25. 110 


-34. 500 
-31. 440 
-32. 830 
-40. 280 
-34. 740 
-35. 490 
-36. 870 
-38. 290 
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Table A. 1 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 3 : Phases 


f req 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0. 25 

-61. B2 

-63. 38 

-193. 91 

56. 17 

-153. 85 

-69. 03 

-49. 58 

-73. 41 

-138. 11 

0. 50 

-85. 72 

5. 73 

-260. 82 

25. 70 

-319. 17 

-54. 29 

-305. 71 

-52. 22 

-22. 98 

0. 75 

-144. 06 

-14. 24 

-64. 04 

11. 72 

-210. 88 

-146. 58 

1 

cn 

ro 

o 

-142. 86 

-126. 11 

1. 00 

-123. 52 

-104. 57 

-184. 68 

4. 72 

-265. 84 

-223. 38 

-214. 04 

-216. 20 

-271. 01 

1. 25 

-150. 11 

-162. 19 

-243. 65 

-5. 53 

-345. 78 

-317. 82 

-19. 54 

-303. 09 

-92. 03 

1. 50 

-196. BO 

-171. 39 

-252. 57 

-12. 64 

-24. 98 

-20. 82 

-114. 35 

-0. 19 

-156. 89 

1. 75 

-225. 14 

-174. 54 

-257. 67 

-5. 63 

-51. 63 

-45. 30 

-174. 44 

-32. 91 

-192. 89 

2. 00 

-247. 38 

-177. 21 

-360. 08 

-16. 10 

-69. 01 

-80. 70 

-216. 47 

-58. 18 

-220. 52 


I 


keg : All longitudinal axis parameters 

1> delta / F 

2) nz / delta 3> theta / delta 

cp 


4) nz / nz 
cp 


5) q / theta 


6) nz / F 
cp 


7) q / F 


B) nz / F 
cmd 


9) q / F 
cmd 


the data below is for easg reading into fortran programs 

data 


0 . 

25 

-61. 82 

-63. 38 

-193. 91 

56. 17 

-153. 85 

-69. 03 

-49. 58 

-73. 41 

-138. 11 

0 . 

50 

-85. 72 

5. 73 

-260. 82 

25. 70 

-319. 17 

-54. 29 

-305. 71 

—52. 22 

-22. 98 

0 . 

75 

-144. 06 

-14. 24 

-64. 04 

11. 72 

-210. 88 

-146. 58 

-58. 97 

-142. 86 

-126. 11 

1 . 

00 

-123. 52 

-104. 57 

-184. 68 

4. 72 

-265. 84 

-223. 38 

-214. 04 

-216. 20 

-271. 01 

1 . 

25 

-150. 11 

-162. 19 

-243. 65 

-5. 53 

-345. 78 

-317. 82 

-19. 54 

-303. 09 

-92. 03 

1 . 

50 

-196. 80 

-171. 39 

-252. 57 

-12. 64 

-24. 98 

-20. 82 

-114. 35 

-0. 19 

-156. 89 

1 . 

75 

-225. 14 

-174. 54 

-257. 67 

-5. 63 

-51. 63 

-45. 30 

-174. 44 

-32. 91 

-192. 89 

2. 

00 

-247. 38 

-177. 21 

-360. 08 

-16. 10 

-69. 01 

-80. 70 

-216. 47 

-58. IB 

-220. 52 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 3 : Magnitude* 


freq {1 2 3 

! 

i 

0.25! -6.940 -51.600 -11.510 

I 

0.50! -11.590 -50.390 -14.650 

« 

I 

0. 75 J -26.080 -50.740 -15.995 
I 


4 5 6 7 8 9 

-2. 110 -42. 500 -60. 640 -60. 950 -18. 270 -25. 450 

-5. 410 -36. 300 -67. 380 -62. 540 -25. 690 -30. 360 

-2. 460 -34. 980 -79. 270 -77. 060 -42. 830 -46. 200 


key : All lateral-d irec t ional axes parameters 

1) delta / F 

2) ny / delta 3) p / delta 

cp 


4) ny / ny 

cp 


5) p / p 


6> ny / F 
cp 


7) p / F 


8) ny / F 
cmd 


9) p / F 
cmd 


the data belou* is for easy reading into fortran programs 


data 


O. 25 
0. 50 
0. 75 


-6.940 -51. 
-11. 590 -50. 
-26. 080 -50. 


600 -11. 510 
390 - 14 . 650 
740 -15.995 


-2. 110 -42. 
-5. 410 -36. 
-2. 460 -34. 


500 -60. 640 
300 -67. 380 
980 -79. 270 


-60. 950 -18. 
-62. 540 -25. 
-77. 060 -42. 


270 -25.450 
690 -30. 360 
830 -46. 200 
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Table A. 1 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 3 : Phase* 


f re<i \ 1 

i 

2 3 

4 

5 

6 

7 

8 

9 

\ 

0.251 -192.34 
« 

-245. 02 -98. 60 

-266. 89 

-52. 32 

-344. 21 

-343. 26 

-162. 79 

-246. 90 

< 

0.501 -260.04 
« 

-323. 78 -84. 97 

-222. 31 

-105. 50 

-86. 14 

-90. 52 

-251. 72 

-344. 30 

i 

0.751 -299.88 

t 

i 

-331.70 -77.60 

-219. 85 

-146. 28 

-131. 43 

-163. 76 

-283. 39 

-34. 54 

key : All 

lateral-d irec t ional 

axes parameters 





1) 

delta / F 







2) 

ny / delta 

cp 

3) p / 

delta 






A 

A. 






4) 

ny / ny 

cp 

5) p 

/ P 






A 

A 






6) 

ny / F 

cp 

7) p 

/ F 






A 

A 






8) 

ny / F 

cmd 

9) p / F 

cmd 





the data below is for easy reading into 

f or tran 

programs 




data 








0. 25 -192. 34 

0. 50 -260. 04 

O. 75 -299. 88 

-245. 02 -98. 60 

-323. 78 -84. 97 

-331.70 -77.60 

-266. 85 
-222. 31 
-219. 85 

-52. 32 
-105. 50 
-146. 28 

-344. 21 
-86. 14 
-131. 43 

-343. 26 
-90. 52 
-163. 76 

-162. 79 
-251. 72 
-283. 39 

-246. 90 
-344. 30 
-34. 54 
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Table A. 1 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 4 : Magnitudes 


f reel 


123456789 


0. 25 ! 

i 

i 

0. 50 J 

i 

i 

0. 75 * 

! 

1 . 00 ! 

• 

i 

1. 25! 
I 

1. 50! 

i 

1. 75! 

! 

2 . 00 ! 

! 


-14,070 —38. 
-13.230 -40. 
-12. 550 -38. 
-13.470 -37. 
-14.880 -36. 
-16. 510 -34. 
-18. 100 -31. 
-19. 650 -27. 


500 -12. 950 
540 -14. 960 
460 -17.490 
300 -18. 990 
010 -20. 160 
350 -21.380 
910 -22.480 
970 -30. 450 


-12. 

080 

-28. 

-10. 

990 

-25. 

-11. 

240 

-23. 

-12. 

270 

-21. 

-12. 

100 

-20. 

-12. 

590 

-19. 

-12. 

940 

-17. 

-13. 

610 

-7. 


BOO -64. 640 
330 -64. 760 
110 -62. 230 
550 -63. 040 
628 -62. 970 
281 -63. 430 
550 -62. 940 
740 -60. 500 


-55 820 -22. 
-53. 530 -22. 
-53. 140 -20. 
-54. 020 -20. 
-55. 670 -20. 
-57. 160 -20. 
-58. 130 -19. 
-57. 840 -18. 


590 -27. 590 
950 -28.410 
890 -29. 800 
550 -31.730 
380 -33. 610 
350 -35. 600 
930 -37. 390 
380 -39. 500 


key : All longitudinal axis parameters 

1) delta / F 

2 > nz / delta 3) theta / delta 

cp 


4) nz / nz 
cp 


5) q / theta 


6) nz / F 
tp 


7) q / F 


8) nz / F 
end 


9) q / F 
cmd 


the data below is for easy reading into fortran programs 


data 


0. 

25 

-14. 

070 

-38. 

0. 

50 

-13. 

230 

-40. 

0. 

75 

-12. 

550 

-38. 

1. 

00 

-13. 

470 

-37. 

1. 

25 

-14. 

880 

-36. 

1. 

50 

-16. 

510 

-34. 

1. 

75 

-18. 

100 

-31. 

2. 

00 

-19. 

650 

-27. 


500 -12. 950 -12. 080 
540 -14. 960 -10. 990 
460 -17. 490 -11. 240 
300 -18. 990 -12 270 
010 -20. 160 -12. 100 
350 -21. 380 -12. 590 
910 -22. 4B0 -12. 940 
970 -30. 450 -13. 610 


-28. 

800 

-64. 

640 

-55. 

-25. 

330 

-64. 

760 

-53. 

-23. 

110 

-62. 

230 

-53. 

-21. 

550 

-63. 

040 

-54. 

-20. 

628 

-62. 

970 

-55. 

-19. 

281 

-63. 

430 

-57. 

-17. 

550 

-62. 

940 

-58. 

-7. 

740 

-60. 

500 

-57. 


820 -22. 590 -27. 590 
530 -22. 950 -28. 410 
140 -20. 890 -29. 800 
020 -20. 550 -31. 730 
670 -20. 380 -33. 610 
160 -20. 350 -35. 600 
130 -19.930 -37.390 
840 -18. 380 -39. 500 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 4 : Phases 


f req 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0. 25 

-78. 74 

-57. 56 

-167. 21 

49. 24 

-294. 23 

-87. 06 

-180. 18 

-87. 28 

-263. 01 

0. 50 

-60. 85 

28. 80 

-244. 27 

22. 44 

-323 19 

-9. 61 

-268. 27 

-6. 68 

-344. 53 

0. 75 

-98. 30 

14. 01 

-257. 98 

14. 45 

-343. 75 

-69. 85 

-340. 03 

-62. B5 

-46. 84 

O 

O 

r-# 

-140. 38 

7. 15 

-262. 39 

3. 26 

-2. 44 

-129. 96 

-45. 20 

-120. 76 

-100. 40 

1. 25 

-176. 94 

2. 65 

-267. 70 

0. 02 

-22. 19 

-174. 27 

-106. 83 

-164. 70 

-144. 95 

1. 50 

-205. 62 

-1. 64 

-269. 66 

-3. 99 

-43. 97 

-211. 25 

-159. 25 

-199. 58 

-179. 99 

1. 75 

-228. 99 

-7. 28 

-277. 21 

-8. 62 

-60. 23 

-244. 90 

-206. 44 

-229. 42 

-209. 31 

2. OO 

-244. 08 

-27. 79 

-27. 75 

-9. 54 

-1. 19 

-281. 41 

-273. 01 

-265. 53 

-241. 42 

key : All 

longitudinal axis 

parameters 






1> 

delta / F 









2) 

nz / delta 

cp 

3) the 

ta / delta 







A 


A. 







4) 

nz / nz 

cp 


5) q 

/ theta 







A 


A 







6) 

nz / F 

cp 


7 > q 

/ F 







/S. 


A 







8) 

nz / F 


9) q 

/ F 






cmd cmd 


the data below is for easy reading into fortran programs 


data 

0. 25 

-78. 74 

-57. 56 

-167. 21 

49. 24 

-294. 23 

-87. 06 

-180. 18 

-87. 28 

-263. 01 

0. 

50 

-60. 85 

28. 80 

-244. 27 

22. 44 

-323. 19 

-9. 61 

-268. 27 

-6. 68 

-344. 53 

0. 

75 

-98. 30 

14. 01 

-257. 98 

14. 45 

-343. 75 

-69. 85 

-340. 03 

-62. 85 

-46. 84 

1 . 

00 

-140. 38 

7. 15 

-262. 39 

3. 26 

-2. 44 

-129. 96 

-45. 20 

-120. 76 

-100. 40 

1 . 

25 

-176. 94 

2. 65 

-267. 70 

0. 02 

-22. 19 

-174. 27 

-106. 83 

-164. 70 

-144. 95 

1 . 

50 

-205. 62 

-1. 64 

-269. 66 

-3. 99 

-43. 97 

-211. 25 

-159. 25 

-199. 58 

-179. 99 

1 . 

75 

-228. 99 

-7. 28 

-277. 21 

-8. 62 

-60. 23 

-244. 90 

-206. 44 

-229. 42 

-209. 31 

2. 

OO 

-244. 08 

-27. 79 

-27. 75 

-9. 54 

-1. 19 

-281. 41 

-273. 01 

-265. 53 

-241. 42 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 4 : Magnitudes 


freq 

1 

2 3 

4 

5 6 

7 

8 

9 

0. 25 

-5. 550 

-59. 920 -12. 160 

4. 790 

-43. 750 -60. 680 

-61. 460 

-18. 400 

-25. 999 

0. 50 

-11. 420 

-52.000 -14.900 

-5. 630 

-36. 880 -69. 040 

-63. 200 

-26. 270 

-31. 050 

0. 75 

-26. 630 

-52. 210 -16. 310 

-5. 980 

-43. 590 -84. 810 

-86. 530 

-44. 030 

-47. 360 

key : All 

lateral-directional axes 

parameters 





1) 

delta / F 







2) 

ny / delta 

cp 

3) 

p / delta 






A 


a 





4) 

ny / ny 

cp 

5) 

p / p 






A 


A 





6) 

ny / F 

cp 

7) 

p / F 






A 


A 





8) 

ny / F 

cmd 

9) 

p / F 

cmd 





the data below is for easy reading into fortran programs 


data 

O. 25 -5. 550 -59. 920 -12. 160 4. 790 -43. 750 -60. 680 -61. 460 -18. 400 -25. 999 

0.50 -11.420 -52.000 -14.900 -5.630 -36.880 -69.040 -63.200 -26.270 -31.050 

0. 75 -26. 630 -52. 210 -16. 310 -5. 980 -43. 590 -84. 810 -86. 530 -44. 030 -47. 360 


f 


i 


202 


Table A. 11 - Simulator Data : Frequency Responses continued 


CONFIGURATION 4 : Phase* 


freq (1234567B9 


0. 251 

! -179. 45 

i 

-4. 35 

-116. 22 

-179. 07 

-63. 58 

-2. 87 

-359. 24 

-179. 93 

-261. 36 

O 

in 

6 

i 

! -258. 68 

t 

-342. 05 

-92. 94 

-221. 48 

-105. 05 

-102. 22 

-96. 68 

-258. 56 

-348. 98 

i 

0. 751 

i 

1 -301.21 

-335. 80 

-B2. 84 

-163. 92 

-159. 34 

-80. 92 

-183. 39 

-291. 11 

-34. 49 


key : AH lateral-dir ec tional axes parameters 

1) delta / F 

2) ny / delta 3) p / delta 

cp 

4) ny / ny 5) p / p 

cp 

A A 

6) ny / F 7) p / F 

cp 

A -A 

0) ny / F 9) p / F 

cmd cmd 

the data below is for easy reading into fortran programs 

data 


0. 25 

-179. 45 

-4. 35 

-116. 22 

-179. 07 

-63. 58 

-2. 87 

-359. 24 

-179. 93 

-261. 36 

0. 50 

-258. 68 

-342. 05 

-92. 94 

-221. 48 

-105. 05 

-102. 22 

-96. 68 

-258. 36 

-348. 98 

0. 75 

-301. 21 

-335. 80 

-B2. 84 

-163. 92 

-159. 34 

-80. 92 

-183. 39 

-291. 11 

-34. 49 
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Table A. 11 - Simulator Data : Frequency Responses continued 


CONFIGURATION 5 : Magnitudes 


freq 2 1 2 3 4 5 6 7 8 

2 


0.25 2 -14.260 
2 

0.50 2 -13.790 
2 

0. 75 2 -12.890 

« 

• 

1. 002 -13. 510 

2 

1. 25 2 -14. 560 
2 

1.50 2 -16.040 

« 

1 

1. 752 -17. 460 

2 

2. 00 2 -18. 710 


-38. 090 
-41. 380 
-39. 620 
-39. 280 
-39. 120 
-39. 080 
-39. 020 
-39. 000 


-12. 680 
-14. 280 
-16. 710 
-18. 190 
-19. 230 
-20. 080 
-20. 690 
-21. 300 


-11. 640 
-10. 930 
-11. 370 
-10. 450 
-12. 170 
-13. 220 
-11. 540 
-12. 670 


-26. 870 
-25. 570 
-23. 510 
- 22 . 220 
-21. 890 
-21. 680 
-20. 704 
-19. 376 


-63. 970 
-66. 080 
-63. 870 
-63. 230 
-65. 830 
-68. 320 
-68. 010 
-70. 380 


-55. 800 
-53. 640 
-53. 110 
-53. 920 
-55. 670 
-57. 790 
-58. 850 
-59. 390 


-21. 760 
-24. 140 
-21. 720 
-21. 930 
-22. 630 
-24. 060 
-25. 430 
-26. 660 


keg 


All 
1 ) 
2 ) 


4) 


longitudinal axis 
delta / F 
nz / delta 

cp 

A 

nz / nz 

cp 

A 


parameter s 


3) theta / delta 


5) q / theta 


A 


6) nz / F 

cp 


8> nz / F 
cmd 


7) q / F 

A 

9) q / F 
cmd 


the data below is for easg reading into fortran programs 


data 


0. 

25 

-14. 

0. 

50 

-13. 

0. 

75 

-12. 

1. 

00 

-13. 

1. 

25 

-14. 

1. 

50 

-16. 

1. 

75 

-17. 

2. 

00 

-18. 


260 -38. 090 
790 -41.380 
890 -39. 620 
510 -39.280 
560 -39. 120 
040 -39. 080 
460 -39.020 
710 -39.000 


-12. 680 -11. 
-14. 280 -10. 
-16. 710 -11. 
-18. 190 -10. 
-19. 230 -12. 
-20.080 -13. 
-20.690 -11. 
-21. 300 -12. 


640 -28. 870 
930 -25. 570 
370 -23. 510 
450 -22. 220 
170 -21.890 
220 -21.680 
540 -20. 704 
670 -19.376 


-63. 970 -55. 
-66. 080 -53. 
-63. 870 -53. 
-63. 230 -53. 
-65.830 -55. 
-68. 320 -57. 
-68. 010 -58. 
-70. 380 -59. 


800 -21.760 
640 -24. 140 
110 -21. 720 
920 -21.930 
670 -22. 630 
790 -24.060 
850 -25. 430 
390 -26. 660 


9 


-27. 600 
-28. 490 
-29. 760 
-31. 440 
-33. 040 
-34. 900 
-36. 520 
-37. 940 


-27. 600 
-28. 490 
-29. 760 
-31. 440 
-33. 040 
-34. 900 
-36. 520 
-37. 940 
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Table AT 1 - Simulator Data : Frequency Responses continued 


CONFIGURATION 5 : Phases 


f req ! 

• 

• 

1 

2 

3 

4 

5 

6 

7 

8 

i 

* 

0. 25! 
• 

-81. 55 

-57. 26 

-163. 58 

47. 94 

-291. 24 

-90. 86 

-176. 36 

-89. 74 

o 

in 

d 

-59. 27 

38. 60 

-240. 33 

22. 02 

-322. 59 

-358. 66 

-262. 20 

-356. 88 

• 

0. 75! 
* 

-92. 29 

20. 60 

-254. 94 

7. 80 

-342. 59 

-63. 89 

-329. 63 

-55. 50 

o 

o 

-133. 93 

14. 82 

-259. 46 

10. 26 

-1. 51 

-108. 85 

-34. 89 

-107. 36 

• 

1 . 25 ! 
• 

-172. 83 

11. 57 

-262. 19 

-2. 71 

-20. 67 

-163. 96 

-95. 69 

-151. 73 

* 

1. 50! 
• 

-203. 78 

9. 31 

-263. 67 

-14. 44 

-31. 69 

-208. 90 

-139. 14 

-186. 42 

• 

1. 75! 

i 

-227. 48 

8. 37 

-264. 80 

-15. 36 

-52. 99 

-234. 46 

-185. 26 

-212. 26 

« 

2. OO! 
! 

-246. 53 

6. 94 

-266. 07 

-29. 69 

-72. 02 

-269. 28 

-224. 62 

-233. 44 

key 

All 

longitudinal axis 

parameters 





1) 

delta / 

F 







2) 

nz / delta 

3) theta / delta 





cp 









A 


A. 






4) 

nz / nz 

5) q 

/ theta 






cp 









A 








6) 

nz / F 


7) q 

/ F 






cp 









a. 


A 






8) 

nz / 

F 

9) q 

/ F 






cmd 


cmd 




the 

data below is for 

easy reading into 

f ortran 

programs 



ita 









0. 25 

-81. 55 

-57. 26 

-163. 58 

47. 94 

-291. 24 

-90. 86 

-176. 36 

-89. 74 

0. 50 

-59. 27 

38. 60 

-240. 33 

22. 02 

-322. 59 

-35B. 66 

-262. 20 

-356. 88 

0. 75 

-92. 29 

20. 60 

-254. 94 

7. 80 

-342. 59 

-63. 89 

-329. 63 

-55. 50 

1. 00 

-133. 93 

14. 82 

-259. 46 

10. 26 

-1. 51 

-108. 85 

-34. 89 

-107. 36 

1. 25 

-172. 83 

11. 57 

-262. 19 

-2. 71 

-20. 67 

-163. 96 

-95. 69 

-151. 73 

1. 50 

-203. 78 

9. 31 

-263. 67 

-14. 44 

-31. 69 

-208. 90 

-139. 14 

-186. 42 

1. 75 

-227. 48 

8. 37 

-264. 80 

-15. 36 

-52. 99 

-234. 46 

-185. 26 

-212. 26 

2. 00 

-246. 53 

6. 94 

-266. 07 

-29. 69 

-72. 02 

-269. 28 

-224. 62 

-233. 44 


9 


-260 14 


-337. 54 
—35. 94 


-60. 92 


-135. 47 


-171. 71 


-190. 81 
-221. 53 


-260. 14 
-337. 54 
-35. 94 
-80. 92 
-135. 47 
-171. 71 
-198. 81 
-221. 53 



I 

I 
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Table A.l 1 - Simulator Data : Frequency Responses continued 


CONF I CURAT I ON 9 : Magnitudes 


f r eq ! 
1 

1 

2 

3 

4 

3 

6 

7 

8 

9 

1 

0. 251 

-6. 490 

-54. 870 

-13. 990 

0. 050 

-41. 770 

-61. 300 

-62. 240 

-19. 100 

-26. 740 

1 

0. 501 

-12. 370 

-31. 470 

-16. 920 

-8. 950 

-36. 930 

-72. 790 

-66. 220 

-28. 480 

-33. 730 

1 

0. 731 

i 

• 

-39. 460 

-51. 910 

-18. 970 

5. 590 

-35. 340 

-85. 770 

-93. 780 

-58. 480 

-62. 210 


key : All 1 ateral-d ir ec t 1 onal axes parameters 

1) delta / F 

2) ny / delta 3) p / delta 

cp 

A A 

4) ny / ny 5) p / p 

cp 


6> ny / F 7) p / F 

cp 


8) ny / F 9) p / F 

cmd cmd 


the data below Is for easy reading into fortran programs 


data 

0.23 -6.490 -34.870 -13.990 0.050 -41.770 -61.300 -62.240 -19.100 -26.740 

0. 50 -12. 370 -31. 470 -16. 920 -8. 950 -36. 930 -72. 790 -66. 220 -28. 480 -33. 730 

0. 73 -39. 460 -31. 910 -18. 970 3. 390 -33. 340 -83. 770 -93. 780 -58. 480 -62. 210 



I 
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Table A.l 1 - Simulator Data : Frequency Responses concluded 


CONFIGURATION 3 : Phasaa 


freq 1 1 

1 

2 3 

4 5 

6 

7 

8 

9 

i 

0.23! -236.74 

■ 

-300. 30 -59. 71 

-189. 32 -70. 17 

-6. 36 

-6. 62 

-184. 30 

-267 87 

i 

0.501 -286.22 

a 

-329. 91 -64. 90 

-232. 36 -129. 92 

-128. 48 

-121. 04 

-268. 65 

-4. 06 

1 

0.75! -306.74 
! 

-330. 99 -64. 16 

-140. 23 -6. 56 

-57. 97 

-17. 46 

-282. 70 

-44. 36 

key : All 

lateral-directional 

axes parameters 





1) 

delta / F 






2) 

ny / delta 

cp 

3) p / delta 





4) 

a 

ny / ny 

cp 

5) p / p 





6) 

A 

ny / F 

cp 

A 

7) p / F 





8) 

A 

ny / F 

cmd 

A 

9) p / F 

cmd 





the data belou is for easy reading into fortran 

programs 




data 







0. 25 -236. 74 

0. 30 -286. 22 

0. 73 -306. 74 

-300. 30 -59. 71 

-329. 91 -64. 90 

-330. 99 -64. 16 

-189. 32 -70. 17 

-232. 36 -129. 92 

-140. 23 -6. 56 

-6. 36 
-128. 48 
-57. 97 

-6. 62 
-121. 04 
-17. 46 

-184. 30 
-268. 63 
-282. 70 

-267. 87 
-4. 06 
-44. 36 
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